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60461830 H 3/4 


PREFACE 


This manual contains information to assist trained Engineering Services 
personnel during maintenance of the CDC® CYBERPLUS Parallel Processor, with 
Or without the direct memory access unit (DMAU). A supplement to this 
manual is planned that will document the DMAU and floating point unit (FPU) CYBERPLUS Parallel 60462390 


Manual Title Publication Number 


options. Processor, Hardware 
Maintenance Manual, 
Volume 4, Troubleshooting 
OVERVIEW 


CYBERPLUS Parallel 77960981 
Processor System, Hardware 


Reference Manual 
This manual first provides an overview of the CYBERPLUS Parallel Processor 


and of the base processor in high-level block diagram form (level 1 
diagrams). Block diagram overviews (level 2 diagrams) with descriptive 
text and the corresponding detailed logic diagrams (level 4 diagrams) are 


then provided for each of the functional units of the base processor and 
the DMAU. 


RELATED PUBLICATIONS 


Following is a list of other manuals applicable to the maintenance of the —— 
CYBERPLUS Parallel Processor: 


Manual Title Publication Number 


CYBERPLUS Parallel 60461740 
‘Processor, Hardware 

Maintenance Manual, 

Volume 1, Installation 

and Checkout 


CYBERPLUS Parallel 60461850 
Processor, Hardware 

Maintenance Manual, 

Volume 2, Maintenance 

and Parts Data 
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l. OVERVIEW 


1. CYBERPLUS PARALLEL PROCESSOR SYSTEM 


SYSTEM FUNCTION 


The CYBERPLUS Parallel Processor is capable of processing scientific and 
business applications at a very high computational rate. The system can be 
tailored to the performance requirements of the application by utilizing 
the ring architecture of the system to provide parallel computational 
routes for portions of the processing. 


GENERAL DESCRIPTION 


The CYBERPLUS Parallel Processor consists of the l6-bit base processor, the 
CYBER channel ring port (CRP), the high performance memory (HPM), and the 
two optional features, floating point unit (FPU) and the direct memory 


access unit (DMAU). A block diagram of the CYBERPLUS system is shown in 
figure I-l-l. 


The CYBER channel ring port connects the system ring to the host computer, 
allowing communication between the host computer and one or more (up to 16) 
base processors. 


The base processor is made up of a crossbar switch and 15 functional 
unitse Three of the functional units allow the base processor to 
communicate on two of the four communication rings and to the external 
memory. Ring port 0 connects the base processor to the system ring; ring 
port 1 connects the base processor to the application ring, and the 


external memory unit connects the base processor to the high performance 
memory. . 


The floating point unit, which is optional, provides CYBERPLUS with the 
capability to perform floating point arithmetic. The floating point unit 
can add, subtract, compare, multiply, divide, and calculate square roots 
using floating point formatted numbers. 


The DMAU, which is also optional, consists of the system ring interface 
(SRL), the memory ring interface (MRI), the processor memory interface 
(PML), and the central memory interface (CMI), and provides the common link 
between three of the four communication rings. The DMAU is connected to 
the system ring via the SRI; to the memory ring via the MRI; and to the 
central memory ring via the PMI. The central memory interface provides the 
link between the central memory ring and memory of the host computer. 
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2. KEY-TO-SYMBOLS DIAGRAM 


SYMBOL DESCRIPTIONS 


The symbols used in the diagrams within this manual are shown in figure I-2-2 
along with an explanation of their uses and meanings. The number of 
unfamiliar symbols on the diagrams has been kept to a minimum. However, some 


COL 1 
symbols have been adapted to the hardware design details of the CYBERPLUS and COLICOL COL COL COLICOL 
therefore have taken on some additional or special meanings not previously 3 2 j { 2 3 
employed in other systems. Time should be spent getting familiar with these CABLE ENTRY 
differences. CABINET 
COL 1 
CABINET CONFIGURATION 


The CYBERPLUS Parallel Processor is housed in a cabinet consisting of a two 
column unit and a single column unit. The two column unit is always on the 
left as one faces the logic panels. It houses the base processor, the high 
performance memories (HPMs), the CYBER channel ring port (CRP), and the Figure I-2-l. 
optional direct memory access unit (DMAU). The single column unit houses the 

optional floating point unit (FPU). The CYBERPLUS cabinet configuration 

portion of the Key-to-Symbols diagram (figure I-2-1) shows the location of the 

functional unit logic panels within the CYBERPLUS cabinet. 


Typical Cabinet Configuration... 


Figure I-2-1 below shows the top view of a typical “plus” cabinet arrangement 
for four CYBERPLUS Parallel Processors. The arrows point to the logic~panel 
Side of the four processors. 
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60461830 A Figure I-2-2. Key-to-Symbols Diagram (Sheet 1 of 2) r I-2-2 
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HALF-PAK ARRAY SYMB@LS AND LABELS 
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LEFT T@ RIGHT. 
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EXAMPLE: FO=22. FI=21. F2=6. 
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INPUT NOT USED 
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QUTPUT N@T USED 


SUTPUT NOT USED 


KEYI 2 PEV A 
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SYSTEM CLOCK 


4. CLOCK PYRAMID (CLK) 


SYSTEM FUNCTION 


The clock pyramid provides and distributes synchronized clock pulses 
throughout the CYBERPLUS subsystem. 


GENERAL DESCRIPTION 


The master clock is an oscillator working at 21 nanoseconds, which is the 
cycle time of the clock pulses used in the CYBERPLUS. Attention must be 
paid to the wire-lengths and cable-lengths in a CYBERPLUS subsystem so that 
time zero of a clock pulse occurs at the same time throughout an entire 
single subsystem or multiple subsystems. 


LOCATION 


PANEL: A2 


CYBERPLUS 


TYPE OF CIRCUIT: 
LSI 


Figure II-I-l. Location of Clock Pyramid Logic Circuits —.. 


FUNCTIONAL DESCRIPTION | 


The clock pulses are propagated throughout a base processor by five levels 
of fanout circuits. Tuning of the clock to bring all time zeros into 
synchronization at the logic gate level is usually done between clock 
levels two and three or between three and four by varying the coaxial wire 
lengths entering fanouts. However, some clock pulses in certain logic 
areas are required at times O or time 10.5 plus or minus 2 to 3 


nanoseconds. These times are achieved by varying individual clock wire 
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_ TIMING 


lengths at the gate level. The tuning of the clock by using varying 
lengths of wire is initially done during manufacturing. Clock tuning can 
be done in the field by using the following guidelines: one nanosecond of 
delay is achieved by adding approximately 7.5 inches of clock coaxial wire. 


In the floating point unit (FPU), there are two departures from the 
clocking in the base processor. One, in the divide/square root functional 
unit, employs frequency-doubling fanouts operating with a clock pulse of 
10.5 nanoseconds, which is twice as fast as the master clock; and the 
second employs a timing chain to control the intermediate operations in 
those areas where multiple clock cycles are required to complete a 
function. (The integer multiply unit also employs a timing chain to 
control its intermediate operations.) 


The above information is for one base processor. In a system where there 
is more than one base processor, timing must be synchronized between base 
processorse To achieve that, all base processors in a subsystem must be 
driven by a clock fanout from the base processor with the channel ring port 
(CRP). The connections between the level one oscillator and the level two 
fanout circuits must be changed so that all the base processors get their 
timing pulses from the same source. Additionally, it is necessary to see 
that there is no discernable difference in the start of each clock cycle 
from processor to processor. This is done by routing the clock pulses 
going to each base processor through equal length cables (usually 18-20 ft) 
including the clock signals to the processor in the clocks own cabinet. 


When the direct memory access unit (DMAU) with central memory interface 
(CML) option is installed, all base processors with CRPs must have their 
oscillators disabled except the subsystem with the DMAU with CMI. The 
subsystems must then be connected so that all base processors are driven by 
the clock fanout from that processor. The connections between the one 
oscillator and the level two fanouts in all subsystems must be changed so 
that each separate subsystem's clock pulses are routed through the DMAU 
panel before going directly to the base processors from the single clock 
source. Again, it is necessary that there is no discernable difference in 


the start of each clock cycle from DMAU to DMAU, processor to processor, 


and from subsystem to subsystem. 


0 10.5 21NS 


/+—_—_——___———_one CLOCK CYCLE ———_________—_-] 


Figure II-1-2. CYBERPLUS Clock Cycle 
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oy (Ol=18) ZA, ALL FOILS 1/4 INCH. (A2-F05-04) 
(A2-F02-18) 
ZX AL FOILs 1/2 INCH. noon ig 
Nu —> +RESET THESE FZILS SAME LENGTH - ALL : : 
SYNC QUT A2-F05-06 
(01-04) 2 173 3 INCHES Se SET TEE = 
( A2-F02-04) {-SYNCOT] ss : pa | LEVEL 4 DIAGRAM CE TENT DS Te 
(01-06) A\ N&3 PADS @N 9, IO AND 21. GD eeraaew | MASTER CLOCK SSCILLATOR 60461 B30 A 


(A2-FO2-06) eae AND SUBSYSTEM CL2CK : te 
MAKE THIS F@IL AS SHA@RT AS PMSSIBLE. MENT | FANZUT 
DIVISION | p5-AevEL: A2/F I CLK 4.0-01 II-i-9 


LEVEL 3 CLOCK 
TeTRo TA] KOI/ 1 Bes-A/B 
-LEVEL 2 CLOCK 
(7B23-Cx0 CX 15 4 


20 THO 
iy 


EMF} 
22 F OY 
21 F200 
25 TH 
A 26 T20) 


os FY 


CLK 4.0-00 OS 
( A2-802/8-25) 


7 


b & a4 
8 = cS 
8 o 5 
fi 
mn 
ips) 
i 


b 
a 
Oe 
O 
7 

fel 

of 

Ow 

o 

nN 

gl laaer 


T2IHSIB) KOl/ Tee3-B/B 
46 THO 


(e) 


(SYSCLK(88)} 
CSYSCLK( 22) 
(SYSCLK(89)1 
CSYSCLK( $31 


(SYSCLK( S013 
(SYSCLK(34)1 
CSYSCLK( 91 9] 
(SYSCLK( 95) 


CSYSCLK( 96 }1 
CSYSCLK( 100) 
COFFCLK( 24) 
CSYSCLK(97)] 
CSYSCLK( 1019] 
(2FFOLK(25)] 
(SYSCLK( 98 )J 
CSYSCLK( 1023 
(OFFA K( 26 )) 
(SYSCLK( 99] 
(SYSCLK(103)] 
(QFFOLK(27)] 


LEVEL 3 CL2CcK 
T2TRSTAT KIS/7TE2S-a/ 6 


Co 
a 
Q 
~ 
or 
bP 

D 

nN 
oO 
4 
S 


<a 

= 

o 

pi | 
= 


4 i) 
Oy OY AG 


CLK 4.0-00 


( A2-802/B-26) ERE 


a 


NIN 
|r 
al al 
Ni 
eo. 


26 TAU 
3 Fil 
4_F2 
27_Tl 


N 


>—S- ( A2-1-8V02 )-NU ms 
029 
> ( AZ-1- B04) —~B.2 NS}— (D2-1-ARIO) XMA 4.0-01 T=0 AR) 36 


(D2-D03,004-03) 
E+ (42-1-BV01 )-NU LN 


p29 . 
—- (A2-1-BNOS) —(B.2_NS)— (D2-I-AP20) XMA 4.0-01 T=0 ee as Zz e_Fis 


(D2-D05, D06-03) 
025 
>—O- ( A2-1-BWO! ) 7.2 NS}——._ (D2-1-AFIG) XMA 4.0-O1 T=-1.0 


030 (02-804, 505-03) 
>—S- ( A2-1-BWO3) —-(8.4 NS)—— (02-2-APOS) XMA 4.0-01 T=0 
025 (D2-D0T. DO8-03) 


—S- ( A2-1-BWO2) {7.2 _NS)—— (02-2-AF IZ) XMA 4.0-01  T=-1.0 
(D2-808. 803-03) 


020 
—Q- ( A2-1-BV05) —~8°4 NS}— (02-2-ATIS) XMA 4.0-01 T=0 


(D2-D03,D10-03) 


e 


9 FIe 


Oo 
pve; 


(o} 


SI 


2thB{B] K15/TB2S-B/B 


CX 41 4 . 46 THO) 
AQ) 431 


026 LN 
>> ( A2-1-BU0S) —(7. 4 NS)— (D2-1-AW20) XA 4.11-00 T=-1.0 
7 025 (D2-E2 AUX EO5-50) 
—S- (A2-1-BVO8) —HX{7.2 NS)}— (D2-2-6P08) XMA 4.1-Ol  T=-1.0 se POL TiCy 
(D2-v0T JOB-03) S RSLS 
SE (42-1 -81108 )-NU 
D30 OS _F 12) 
> ( A2-1-BU06 ) (B44 NS) (02-2-8F20) XMA 4.0-03 T=0 AG) 10l_» 
020 (D2-G10-02.03) LN 
>—-Q- ( A2-1-B8T07) —8.4_NS)— (D2-1-BU08) MA 4.1-01  T=0 ar 
035 (D2-KO2  KO3-03) Kat GS aa 
yO ( A2-1-BVO9) —~(8.4 NS}— (C2-1-ABI2) C2N 4.0-01 T=+11.0 N 2. 
02 (C2-A03-03) 
»—S- (A2-1-BV06) ——(8.4 NS)}—— (D2-3-8808) XMA 4.1-02 T=0 
030 (D2-F 12-03) 


>—2- (A2-1-BNOT) —~(8.4_NS)——  (D2-1-BUIG) ~=XMA 4.1-Ol T=0 


(D2-KO4.KO5-03) 
> ( A2-1-BTC8 )-NU 
b25 


>—S- (A2-1-BW06 ) {7.2 NS}— (D2-1-BPOS) XMA 4.1-O!  T=-1.0 
030 (D2-J02 . JO3-03) 

> ( A2-1-BU08) (8.4 NS)}— (D2-2-8U04) XMA 4.1-01  T=0 
22 (D2-KO6. KOT-03) 


0 
>—2 (A2-1-BTOS ) (6.4. NS). (C2-3-AEOB) «= CAN 4.5-00_—- T=#8.5 
(C2/BI-D!13-23) 


(-8832-£21 bie 
Oe (2-3-8017) (A2-2-BE12) SBU 4.1-03 T=+1.0 
[-@836-C1] Di2 ( A2-GO8/B-02 ) 
SO (A2-3-BV18) (A2-3-BVI6) SBU 4.1-03 T=0 


(A2-K1 4/A-03) 


[-8833-C1] Dlg 
> (A2-3-BUI6) —(4.0 NS)— (A2-3-BU04) SBU 4.1-00 T=0 


(A2-KI 1-02.03) 


: DIG 
(-BB5T~Cl]_ Sy. (.32-3-8T17) —15.0 NS)— (A2-3-BUI2)  SBU 4.1-00 T=#1.0 


(A2-K13/A-O3) 
016 


(-SB54-Cl) SS - (42-3-8V17) —{5.0 NS)— (A2-3-BU08) SBU 4.1-00 T=#1.0 


Cl6 (A2-K12-02 .03) 


f-2858°01) SS 6. (a2-3-BWIT7) (A2-2-BFI6) SBU 4.1-02 T=-1.0 
D2 


( A2-S03-02 .03) 


(-8855-Cl)_ sy. (42-3-B¥18) (4.0 NS)— (A2-2-BU20) SBU 4.1-02 T=0 
CI6 


(A2-K10/B-02) 


: 
(-2859-°CI) sy. (42-3-BW16) —(Z.0_NS)— (A2-3-BF12) SBU 4.1-02 T=+1.0 


(-8841-C2)} 
C-6845-Cl] 
(-6842-Cl) 
(-2846-Cl] 


(-8B43-C2] 
(-2847-Cl} 
[-8844-C!] 


( A2-G1 3-02.03) 


DIG 
>—E- (A2-3-BW19) —(5.0 NS)}— (A2-2-BJI2) FGU 4.0-00 = T=+!.0 
CI6 ( A2-HO8/B-02 ) 
> (A2-3-BT16) —3.0 NS)— (A2-2-BUI2) FGU 4.0-01 = T=-1.0 
DIG ( A2-KO8-02,03) 
y—E}- (A2-3-BV20) —+5.0 NS)— (A2-2-BP12) FGU 4.000 = T=#t.0 
Ci4 (A2-J08-02 03) 
> ( A2-3-BW20) —~2.8 NS)— (A2-3-8F20) FGU 4.0-01 =-1.0 
( A2-G15-02,03) 


cl4 

GQ (A2-3-BU20) ——{2.B NS)———_ (A2-3-BUI6) FGU 4.0-00 = T=+1.0 
Cl6 (A2-HI4/B-O2) 

>—Q- ( A2-3-8T20) —-(3.0 NS)—— (A2-3-BK20) FGU 4.0-01  T=-1.0 
DI6 ( A2-H1 5-02.03) 

>—Q- (A2-3-BT19) —-{5.6 NS)— (A2-3-6R16) FGU 4.0-00 = T=+1.0 
DIG (A2—J1 4-02.03) 


FoI B25 O.C9) SO (42-3-BU14) —(5.0 NS)— (A2-1-BF20) SBU 4.0-01  T=+!.0 


GD Grae | CLZCK PYRAMID (INTEGER UNIT) 
DEVEL2ZPMENT 


{ A2-GO5-03) 


LEVEL 4 DIAGRAM 


ie 
CLK 4.1-00 II-!-11 


LEVEL 3 T@ W2RKING RANKS 
DIVISION | pp-a2wuL:A2 


LEVEL 3 CLOCKS 
T2IPBIB] Boe FBT 
_ +EVEL 2 CLOCK 
aK 1600-85 (7812-00 CX 414 . 46 TIO) 
( A2-B02/B-23) peels wae 
AO) 43! 4 


. 31 Tl 
L 52 Tall 


we 
E 
At) 44] 


(-2FFOLK(0}I 
£-SYSCLK(0)3 
£-SYSCLK(4)] 
(-OFFOLK(1 13 
(-SYSCLK(1 I 
C-SYSQ.K(5)3 
[-OFFO.K(233 
{-SYSCLK(2)3 
(-SYSCLK(6)] 
(-2FFO.K(3)) 
(-SYSCLK(3)] 
(-SYSC.K(7)] 


LEVEL 3 CLECKS 
icihstA} GOI//BI f-A/B 


+LEVEL 2 CLOCK 
0-00 2S CTBIT-Od cx 15 . 20 TIO 
cme aes (AZ 1~AFO2) . 
l2ti2i22F 10) 
A) 71 ane) 
26 T2U 
23 FIy 
AQ) 181 9 24 F200 
‘ 27 TIC) 
L28 T2ey 
A 30 F20 


D33. 
>—S- (A2-1-Avcg) ——{8.90 NS)—— (B2-2-BU20) RPU 4.0-0O T=+12.0 


12th3[B] GOI/7BI 7-8/8 


a 024 (B2-K10-03) 
> (A2-1-4F10) {LG N8)-— (B2-1-BKC4) RPU 4.0-00_ T=0 Tox 41 46 TIO 
(B2-HOl .HO2-03) B P 
>—S- (A2-1-AU0T) —~8.G_NS)}—— (82-2-BHIO} =RPU 4.0-0! T=+1.0 
as p24 ( B2-HO8-03) A) 43 ar sO! 
(2-1-4608) —{7.0 NS) (82-2-8F08) RPU 4.0-01  T=+10.0 B 
024 ( B2-GOT-03,02) mm 
>—S- (A2-1-AHOS} —HT.6 NS)— (82-3-8U08) RPU 4.0-02 T=0 
6 A2-1-AKIO) —+(7.0 NS)— (B2-1-BFI2) RPU 4.0-00 T=0 = Cor Tie} 
mt (ik (B2-GO3, 604-03) N Pos T20} 
—S- ( A2-1-AFOS) —~(S. 1 NS)—— (B82-2-BJIG) RPU 4.0-0l T=+6.6 
x Onl ( B2-HO9. HIO-02 ) 04 F20) 
> ( A2-1-AECS) ——(3.8 NS)}— (82-1-BC20) RPU 4.2-00 T=-2.0 — 
= 024 (B2-F2( AUX BRD FO5-51)) . Re 
—S-«( A2-1-AD0S) ——{7.0 NS)—— (B2-2-BGIO) SHA 4.0-00 T=0 
033 ( B2-G08-03) AGB) 09 
+ ( A2-1-AFGS) ——(30 NS)—— (82-3-BKO4) RPU 4.0-00 T=+12.0 05 _ Fels) 
024 (B2-H1 1-03) 
>—Q- (A2-1-AGI0) —~(7.0 NS)}—— _ (B2-2-BLIG) RPU 4.0-01 T=0 
024 (B2-HO9,HI 0-03) 


>—-S- (A2-1-AD08) (B2-3-BF20) RPU 4.1-00 T=0 
(B2-G14,.G15-03) 


(-SYSCLK( 40) 
(-SYSCLK( 44 )] 
C-SYSCLK( 411) 
(-SYSCLK( 45) 


(-SYSCLK( 42 )1 
(-SYSCLK( 46} 
(-SYSCLK( 43) 
(-SYSCLK( 47] 


(-OFFCLK(12)) 
(-SYSCLK( 48) 
(-SYSCLK( 52 }J 
(-2FFCLK(13)I 
(-SYSCLK( 43 
(-SYSCLK( 53] 
€-SYSCLK( 14] 
€-SYSCLK( 50} 


_C-SYSCLK( 541] 


€-SYSCLK(15 1] 
C-SYSCLK(51)J 
(-SYSCLK( 55) 


Dil 
y>—O- (A2-1-BEO!) 3.8 NS)—— (B2-2-AD04) MJ 4.12-00 T=+1.0 
DIG (B2-B1( AUX BRD BOT-26)) 
y—E ( A2-1-BE03) ——(5.0 NS)}—— (B2-!1-AC20) OM) 4.2-01  T=O 
C2 (B2-A05/B-03) 


9) 
> (A2-1-BFOI ) —+S.4 NS)}—— (82-2-AF 14) OM 4.12-00 T=-0.8 
O16 ( B2/Bl-E09/8-23)) 
>—-- ( A2-1-8003) —+(5.0 NS)—— (B2-3-A804) OMY 4.2-CO T=0 
(B2-A1 1-02.03) 


DIG 
> ( A2-1-8G01 ) (5.0 NS)— (B2-2-AB12) OM 4.2-00 T=0 
16 (82-08-0203) 
>—Q- (A2-1-BHO2) ——(5.0 NS)—— (B2-3-A808) 0M 4.2-00 T=0 
DIT (B2-A12/A-03) 
>—Q- (A2~-1-BHOI) ——(5.2 NS)—— (B2-1-ABI6) MU 4.2-01  T=0 
Olr (B2-A04/B-02) 
>—Q- (A2-1-BG02) —+5.2 NS)— (82-3-AC20) DM 4.2-01  T=0 
(B2-A15/B-02) 
p22 
y+ (A2-1-BHOS) —6. 4 NS)—— (82-3-AL20) OM 4.1-00) T=+/1.8 
o18 (B2-D15-02) 
—E ( AZ2-1-BHO4) —~(5, 4 NS)— (B82-3-ABI2) DMJ 4.2-01 —T=0 
DI6 (B2-A13/A,A14/A-O3) 
y>—O- (A2-1-BU0S) —+5.0 NS}— (B2-2-AR12) DM 4.3-00_ T=0 
022 ( B2-D08-02 .03) 
y+ (A2-1-8G04) —(6.4 NS)— (B2-I-ADIG) DMJ 4.2-00 T=+!1.8 
DIT (B2-A03-02) 
+ ( A2-1-BG06) —+5.2 NS}— (82-3-AAI2) OM) 4,2-01 T=0 
O16 (B2-A13/B. Al 4/8-02) 
y—Q- (A2-1-B03) —(5.0 NS)— (B2-1-APZ20) DM) 4.3-01 =O 
022 (B2-DO5/B-02) 
SG (42-1 -BFO4) —(6. 4 NS)}—— (B2-1-AMI8) = DMY 4.3-0O) -T=+11.8 
DIZ (82-04-02) 
> (A2-1-BE05) —+(4.0 NS)— (B2-2-AS06) DMY 4.13-00 T=+1.0 
O16 (B2-E1( AUX BRD EOT-26)) 
>—-O- (A2-1-8005) —(5,0 NS)—— (82-2-ARO4) DMU 4.3-0! T=0 
CI6é ( B2-DO6/B-02) 


++ (A2-1-BEO4) —G_0 NS)—— (B2-3-B006) RPU 4.2-00 T=+!10.7 
fe) (B2-F2( AUX BRD F12-41)) 


C2 
—-G- (A2-1-B002) ——-(324 NS)—— _ (B2-2-AUI4) DY 4. 15-00 T=-0.8 
6 (B2/E}-E09/B-23) 


by 
SO (A2-1-BD01 )——{5.0_NS)-——_ (B2-2-AKZ0) DM 4.3-00  T=0 
(B2-C10-02,.03) 


LEVEL 4 DIAGRAM SRE TENTHS TY re 
GD Geet | CLOCK PYRAMID CINTEGER UNIT) ieee 60461830 


DEVELZPMENT 
DIVISION | pB-a2wuL:A2 


LEVEL 3 T@ WORKING RANKS 


CK 4,1-0! IT-1-13 


CLK 4.0-00 
(A2-802/C-2T) 


LEVEL 3 CLECK 
AOl/ 1825-A/B 


(on a -ae 20 TIO) 
WERHO) 

AO) 171 4 21 FeO 
a0) 


112 tH8(BY AQI/ 7B25-B/8 


ot 


| 
ES z 
= g 
$ re 
ee ee 


b 


G) 


° 
wo 
", 


(-CLKTO] 
(-8802-C2) 
(-8822-C1) 

C-CLKTS] 
€-8803-C1] 
(-2B01-C1} 
C-6831-Cl] 

(-1833-CL00 
(-8804-C!) 
(-8802-C1) 
(-8B832-Cl) 
{-2B01 -C2)} 
{-8805-C1} 
(-8821-C1} 
(-8841-C! 


(-8806-C!] 
£-8810-C!) 
(-8843-ClJ 
€-2807-C!] 
C-8B11-C!) 
(-2808-Cl] 
(-8812-Cl] 
C-8809-Cl} 
(-8B13-Cl) 


-LEVEL 2 (12K 
CLK 4.0-00 5) CTB33-O0 
( A2-B02/C-28) 
DI4 
D> -(A2-1- 4406 ) —4. 4 NS)— (A2-3-B109) FGU 4.1-0CO W=+T7.0 
Ol (A2-F1 (AUX BRD FI3-18)) 
>—Q- (A2-1-as02) —+5. 2 NS)— (A2-2-ATOS) WL 4.0-00 T=+1.0 
O27 ( A2-£07/8-02) 
> (AZ-1-AU |) ——(TB NS) (A2-2-8F08) =SBU 4.0-03 T=+15.0 
031 ( A2-SOT/A-03) 
2+ (A2-1-A006) —~6.6 NS)— (A2-3-BAl2) FGU 4.1-CO T=+8.3 
O16 (A2-FI (AUX BRD F13-02)) 
y—O- (A2-1-4403) —5.0 NS)—- (A2-1-AUI6) MUL 4.0-00 T=+1.0 
D0 ( A2-E04/B-02) 


>—Q- (A2-1-A801 ) —~8. 4 NS)}— (A2-1-8U20) MUL 4.0-07 T=+15.0 
030 ( A2-£05/A-03) 

+ (A2-1-AAOL ) ——(8. 4 NS)—— (A2-2-BUIG) =SBU 4.1-03  T=+15.0 
D1 ( A2-KOS/A-03) 

—-Q- (A2-1-AEO! ) ——(5.4 NS)— (A2-2-BF20) SBU 4.1-01 T=+1.0 
olr (A2-G10-03) 

>—S- ( A2-1-AEO3) —5.2 NS)}—— (A2-2-AUI6) MUL 4.0-08 T=+1.0 
030 ( A2-£09/ A-02) 

—-E (A2-1-ACO1 ) (8.4 NS)—— (A2-2-AU08) MUL 4.0-07 T=+15.0 
030 ( A2-E07/A-03) 

DQ (A2-1 - 8002) —+8. 4 NS)—— (A2-2-BF 12) SBU 4.1-03  T=+15.0 


Cis ( A2-G0B/A-03) 

YS (A2-1-AD03) —S.0 NS)—— (A2-1-AT20) MUL 4.0-68 T=-1.0 
025 ( A2-£05/B-C2) 

—Q- (A2-1-AA04) —T.2 NS}— (A2-3-ABIZ2) MIL 4.0-C6 T=+3.0 
030 (A2-A1 3-02.03) 

>—Q- (2-1-4001) —~(8. 4 NS)— (A2-2-8U08) SBU 4.0-03 T=+15.0 
835 ( A2-KOT/A-03) 

—B- (A2-1-Ac02) —10.6 NG—— (A2-2-BKI2)  FGU 4.0-00 T=+I7.0 

(A2-HOB-03) 

025 

>—-Q- (A2-1-AD04) —HX7.2 NS)}— (A2-3-A804) MUL 4.0-06 T=+3.0 
015 (A2-Al 1-02.03) 

>—G- (A2-1-A005) —+(4.8 NS}— (A2-2-AU20) MIL 4.0-C8 T=+1.0 
835 ( A2-E10/A-02) 

G+ (A2-1-AF Ol )——{10.6 NO—— (A2-3-BKI6) FGU 4.0-00 T=+IT.0 
025 (A2-HI 4-03) 

>—E- (A2-1-ACO4) —7.2 NS)— (A2-2-3B812) MUL 4.0-C6 T=+3.0 
014 ( A2-A08-02.03) 

>—-2Q- (A2-1 -A806 ) —~(4.4 NS)—— (A2-3-AU04) ML 4.0-08 T=+1.0 
025 (A2-E11/A-02) 

>—-Q- (A2-1-ABO4) —{T.2_NS)—— (A2-1-AF20) MUL 4.0-06 T=+3.0 
CI4 ( A2-B05-02,03) 

>—G- (A2-1-AAOS) ——{(2.8 NS)— (A2-3-AU20) MUL 4.0-08 T=-1.0 
024 (A2-E15-02.03) 

—-Q- (A2-1-ACO5) —{T.0_NS)— (A2-1-AFI2) MUL 4.0-06 T=+3.0 
ci4 ( A2-B03-02.03) 


>—Q- (A2-1-AB05) (A2~3~AB20) MUL 4.0-08 T=-1.0 
(A2-A15-02,.03) 


LEVEL 3 CL2CK 
2 ihe} Al HO3/ 1533-A/8 


cx 15 20 THO 
A(O) 17 [ete 


mY 
n]— 

ive) 
ni 
peed ps 
Glo 


N 
> 
n 
aN 
3|= 


D> 
a 
of 
"|| 
Wa Ly 
Ll 

ioe 

Ww 

NM 
i 


T21HS|8) HOS/ TE33-0/6 
ee te 414 46 T 110) 


K45 T20 

48 FIO) 

A(O) 43] 47 F210} 
an Wot TH 

fe 49 FIC 

AU) 44] 4 BO Fath 
LN . Oi Tie 

, 02 Tea] 

63 Fie 

AR) 10 04 Fe) 
N 08 TIA 


(-SYSCLK(108)) 
(-SYSCLK( 11293 
(-OFFCLK( 323) 
(-SYSCLK(109)] 
(-SYSCLK(113)] 
(-2FFCLK( 33) 
(-SYSCLK( 110] 
(-SYSCLK( 114 
(-2FFCLK( 349) 
C-SYSCLK( 111) 
(-SYSCLK(115)3 
C-2FFOLK( 35] 


{-SYSCLK( 116) 
{-SYSCLK( 120] 
(-OFFCLK( 26 )) 
(-SYSCLK(117)J 
{-SYSCLK( 121.) 
(-2FFCLK( 37 )I 
(-SYSCLK(118)] 
(-SYSCLK( 122 )) 
(-2FFCLK( 38) 
C-SYSQ.K(119)I 
{(-SYSCLK(123)] 
(-2FFCLK( 39) 


026 

y—- (A2-1-BKO9) —~(T.4 NS)— (D2-1-BCI6) ADD 4.0-02 T=-1.0 
026 (D2-F04/B —» GO4/B-03) 

> (AZ-1-BL.10) —~7. 4 NS)—— (2-2-8012) ADD 4.1-02 T=-1.0 
029 (D2-F0@/B. GO8/B-03) 

y—O- (A2-1-BHOB) —~(B.2 NS)}—— (D2-3-AFO4) XMA 4.0-03  T=+10.0 
030 (D2-B1 1-02.03) 

y—-S- (A2-1-BUO9) ——(B.4 NS}—— (D2-I-BAIT) ADD 4.0-00 T=0 
030 (D2-FO4/A,GO4/A-02) 

>—- (A2-1-BU08) ——(B. 4 NS)——  (02-2-BAI3) «ADD 4.1-00 T=0 
028 (D2-FO8/A.GOB/A-02) 

>S- (A2-1-Bul |) ——(8.0 NS}—— (D2-2-AF20) XMA 4.0-03 T=+10.0 
D30 (D2-810-02,03) 

y—O- (A2-1-BLO9) ——~(B. 4 NS)}—— (D2-2-BBOI) ADD 4.1!-02 T=0 

(D2-F05/ 8-03) 


030 
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y—- (A2-1-BK13) ——10.8 NS—- (D2-3-APC8) XMA 4.0-00 T=+12.8 
030 (D2-D1 2-02 ,03) 

y+ (A2-1-BL12) —(B.4 NS)—— (D2-2-BKO8) ADD 4.1-CO T=0 
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C-QFFCLK( 103 
€-SYSCLK( 34 1] 
{-SYSCLK( 28] 
C-2FFCLK( 11) 
C-SYSCLK( 35] 
(-SYSCLK(39)] 


+HEVEL 2 CLACK 


CLK 4.0-00 cree 1-Cx) . 
(A2-B02/0-31 ) Feld 
AO) 17|_ 
TN R25 TIC) 
26 Tali) 
23 Fy 
AC!) 18] 
mn 5 2) 
>-Q- (A2-1-ALol ) 7.0 NS) (B2-3-ALO4) MU 4.0-01 =O AO 8 STG 
024 (B2-Cl |/B-02) . P > 
>—G- (A2-1-AMOS) ——(7.0 NS)—— (B2-1-AKI2) OM 4.0-01 T=0 S218) 
024 ( B2-C02/A,C03/A-03) AG) 735 EBmEya0)} 
>—E- (A2-1-AMO] ) ——T..0 NS)——_ (B2=1-AK20) DMU 4.0-0C0 T=0 
023 ( B2-CO5-02.03) eee 


>—Q- ( A2-1-ANO5) —~(6.8 NS)— (B2-1-Au!2) DM 4.0-01 


T=0 


(B2-0€02/B8.CO3/B-02) 


024 


—G- (A2-1-AM03) ——7.0 NS)-—— (82-1-AKIG) DMU 4.0-00 T=0 
020 (B2-004/A-03) 

—E- ( A2-1-ANO3) —+6.0 NS)— (B2-2-BAIS) OM 4.11-00 T=+1.7 
024 {B2-E2¢ AUX BRD-E0S-52)) 

—G- ( A2-1-AM02) (7.0 NS) (B2-1-ALO4) = DMU 4.0-01 T=0 
dis (B2-COl/B-C2) 

—O- ( A2-1-ANO4) —(5.4_NS)—— (B2-2-BAO7T) DU 4.11-00 T=0 


(82/E2-£09/B-23) 


cl4 
m—Q- ( A2-1-ALOS) —~2.8 NS}—— (82-2-BU05) RPU 4.1-01 
024 ( B2-HO6-02 } 
>—G- ( A2-1-APOS ) —7.0 NS)}—— (82-2-AP16) DMU 4.1-00 
024 ( B2-DOS-02.03) 
—-O ( A2-1- Titec een OS a (B2-2-AKD4) OMU 4.1-00 
( B2-C06/A-03) 
r—-O- (A2-1- -s106) —(G, 1S) — (82-2-8.08) RPU 4.1-O1 
(B2-HOT-02 } 
> (A2-1- -a04) —{F,05)— (B2-3-APO8) DMJ 4.1-01 
(B2-D12/8-02) 
yO ( A2-1- -sP05) —{F,0 5S)— (821+ -APO4) DMU 4.1-Ol 
(B2-D01/B-02) 
Q- (A2-1 “07 ES) — (B2-2-BU08) RPU 4.1-00 
(B2-KOT-03) 
PO (A2-1 -sNoT1 {To — | B2-3-ARO4) DMU 4.1-01 
023 (B2-D11/B-02) 


—-O (A2-1 ~AN0G | {6.8 NS}— (B2-I 1-ANI2) DMU 4.1-01 


fi2lns{B] YOl/fe2!-8/8 
4 46 T10 


Cx_41 
AO) 431 4 
Sin 
T=+6.6 


FR) FI 14 
T=0 


bP bs | 


ae: 
mln 
nmy]— 

by] Gi] O17] 62] 15} 


T=+12.0 
T=0 
T=0 


(B2-DO02/A,D03/A-03) 


y—O- ( A2-1- -4406} Fe 8) — (B2-3-AHI3) DMU 4.0-00 

024 (B2-C13-02) 

r—-O- ( A2-1- Ate ALON (B2-2~APOB) DMU 4.1~00 
(B2-DOT-02 03) 


>—-O- (A2-1- -sL03) (6-8 1S) (B2-1-AMIZ) DMU 4.1-01 


T=+11.5 
T=0 
T=0 


(B2-D02/8 ,D03/B-02 ) 


(-SYSC.K(72)] 
(-SYSQ.K(76)] 
(-SYSCLK(73)] 
(-SYSCLK(7T)} 


(-SYSCLK(74)] 
(-SYSC_K(78)] 
(-SYSCLK(75)] 
(-SYSCLK(79)] 


(-2FFCLK(20)) 
[-SYSCLK(80)] 
C-SYSCLK( B43] 
(-2FFO.K(2! )) 
(-SYSCLK(81)J 
(-SYSCLK(85)] 
(-CFFCLK(22)] 
(-SYSCLK(82 J 


(-OFFCLK(23)] 
(-SYSCLK(83)] 


021 
>—S- ( A2-1-BRO4) —(6.2 NS)—— (C2-2-AMOT) CON 4.4-00 T=0 


oz! (C2-DOT-02) 
>—O- ( A2-1-8904) ——(6.2 NS)—— (C2-3-AB20) CON 4.4-00 T=0 
021 (C2-A15-02,03) 
>—2- (A2-1-BROZ) —(6.2 NS)—— (C2-2-AMI1) CN 4.4-00 T=0 
020 (C2-D08-02 ) 
>—D- ( A2-1-BNO9) ——~G.0 NS)}—— (C2-1-ABIG) O2N 4.0-00 T=0 
(C2-A04, 405-03) 
y>—- (A2-1 -eF01) E21) — (C2-2-AMI5) CZ2N 4.4-00  T=0 
(C2-D09-02 ) 
>—-O- (A2-1 -2902) 21 — (C2-3-ACIZ) CON 4.0-00- T=#5.2 
(C2-A13,A14-03) 
r—O- (A2-1- “29011 E215) — (C2-2-ATI6) C2N 4.4-00 T=O 
(C2-E09-02) 
y+ ( A2-1 -8803) (0 3)— (C2-1-AB08) CZN 4.0-CO  -T=0 
(C2-A0! , AO2-03) 


> (A2- |-8101) Te 5)— (B2-2-AHO5) DMJ 4.10-00 W=2.8 


(B2/B2-E£09/8-24 ) 


—O (A2-1 -g103) 6-4 15) — 4,NS (C2-2-ARO8) ZN 4.4-00 T=0 
dg (C2-DOT-03) 
2 (A2- ea nee (C2-2-AG20) CZN 4.5-01 T=-1.0 
(C2-B1-( AUX BRD-BI 1-21) 
y—S- (A2- |-8104) —(T.6 13)>— (B2-2-AWO5) DMJ 4.11-00 W=2.8 
bz! ( B2/E2-E09/B-24) 
>—O- (A2-1-BV04) —X6. 2 NS)}— (C2-2-ARIZ) CON 4.4-00 T=0 
021 (C2-D08-03) 
>—O2- ( A2-1-BU01 ) —+6.2 NS}—— (C2-2-AU08) CAN 4.4-00 T=0 
025 (C2-E0T-02,.03) 
y—-O- (A2- \-B.0a) —{T.2 5S) — (B2-2-AEIG6} DMU 4.12-00 W=2.8 
( B2/B2-E09/B-24) 
— (A2- |-8809) —(@7 tS}— (C2-2-ARIG) C2N 4.4-G0 T=0 
sYsaK( 860) Of (C2-2-AVI2) GN 400 THO 
(A2~1-BNO8) —{T.0 _NS}— (C2-2-. 
De4 (C2-£08~02,03) 
>—Q- (A2-1-BRO9) —{T.0 NS)}—— (B2-2-ATIG) DMU 4.13-00 W=2.8 
02! ( B2/B2-E09/8-24) 
>—Q- (A2-1-BKOa) {6.2 NS)—— (C2-2-AVIG) CRN 4.4-00 T=0 
O2T (C2-E09-03) 
y—O- (A2-1-BP10) —XT.8 NS)—— (B2-2-BOIO) RPU 4.2-00 T=+2.5 


{-SYSCLK(87 )J 


DIVISION | pp-AeMUL: A2 


(B2-F2-{ AUX BRD-FO8-44) 


LEVEL 4 DIAGRAM 
GD Graaex | CLOCK PYRAMIDCINTEGER UNIT) 
LEVEL 3 T WORKING RANKS 


Le [| 
CLK 4.1-05 IT-|-2! 


LEVEL 4 CLECK 
T@ WERKING RANKS 


cx 41 

+EVEL 3 CAZCK ) 48 FI FIO) 
CTB32-A01 Ato) 431 5 
(en0erBal ee” me 
L 52 Tay 
| 
AU) 44] 4 
A@) 10] 4 
Cx} oa TT 
racy 
oer 
AG) 095, (O5__ F203) 

LEVEL 4 clack 

T@ WORKING RANKS 
TSTHETO] HlO/ TESS 

(-SPCLKT] cx 4i 46 TIO) 

CLK 4.1-04 s 46 
(A2~G14/B-OT) 


48 FI) 
47_ F200 
Rot TIM) 


yl 


= 
3 
2 
eS 


ta 
z 
= 

pb bb bb | 


3 


NN 


NN 


A 32 Tat) 
49 FIC 
1 


01 THQ) 
L 02 Tee 
03 FI@) 


A@) 10 04 F202) 
08 F103) 
LO7 123) 
oe FIG} 
AG) oo.) fos Fa) 
ee IO 


C-SYSCLK( 1409] 
C-SYSCLK( 1419) 
[-SYSCLK(142)) 
[-SYSCLK(143)) 
[-SYSCLK{ 1049] 
C-SYSOLK(106)1 bes 
[-SYSCLK(105)1 


(-SYSCLK( 107) 


D33 
E+ ( A2-1-AD0T) —+(9.0 NS)—— (B2-1-Ay04) DMJ 4.0-01  T=0 


(B2-COI/A-03) 


D30 
—- ( A2-1-AU 2) (8.4 NS)———_ (B2-1-ARO4) «OM 4,1-01  T=0 
D320 


(B2-D0!/A-03) 


y—O- (A2-1-A 15) —-(B. 4 NS)— (B2-3-AA20) DMJ 4.2-01 T=0 
030 


(B2-Al5/A-O3) 


> ( A2-1-AU 13) —{B. 4 NS)—— _(82-3-AF IG) DMU 4.3-01 T=0 


(B2-C! 4/A-O3) 


030 
—- ( A2-1-AE12) —{8.4 NS)— (D2-2-BUI2) XWA 4.1-01  T=0 


(02-KO8.KO3-03) 


y—G- ( A2-1-AF 13) ——(8.2 NS)}—— (D2-1-BBC5) ADD 4.0-C2 T=0 
30 


(D2-FO!/8-03) 


D 
—S- (A2-1-AAIZ) —(8.4 NS)—— (02-1-BKO4) ADD 4.6-01 T=0 
D 


(02-HOI-02.03) 


30 
>—S- ( A2-1-AG12) ——{8.4 NS)—— (D2-1-BEC4) ADD 4.0-00 T=0 


(D2-GOI/A.FOI/A-O2) 


c20 
[-SYSCLK( 1440) sy (2-2-6819) —(Z.4_NS)— (B2-1-BHIT) SHA 4.0-00 T=+1.0 


DIO 
f-SYSO.K(I45)) sy _S_ (42-2-BMI8) (B2-1-B 


Bt5 
(-2FFCLK( 52 1 > (A2-3-BNO!) —~9.8 NS)}— (B82-2-A 
BI5 


l 
[-OFFOLK(S3)1 Sy ( 42-2-BNIT) (B2-2-A 
Dl 


( B2-KOI .-KO2-03) 
TIT) SHA 4.0-00 T=+!.0 
( B2-KO3.KO04-G3) 
GI6) DM 4.10-00 T=+!19.0 
(B2/B82-E09/C.D0-20.18) 
Vi6) DMU 4.11-00 T=+19.0 
(82/E2-£03/C.D-20,18) 


[-SYSCLKUL46 1 s__ ( 42-2-61 20) —($.8 NS)—— (B2-3-BUI1) SHA 4.0-00 T=+I.0 


Du (B2-HI2-03) 
E-SYSAKUSTII Sy) (42-2820) 5.8 NS)—— (B2-3-BTOT) SHA 4.0-00 T=+1.0 
B15 (B2-K1 3-03) 


[-OFFOLK( 5401 sy ¢ 42-3-B01 ) (9,8 NS)—— (B2-2-AFOS) DMJ 4.12-00 T=+19.0 
BIS 


I 
COFFCLK(S5)} 5 _ ( 42-3-KO2) {5.8 NS)—— (B2-2-A 


C20 
{-SYSCK( 1481) \\_-_ ( 42-2-6K20) —(3, 4 NS)—— (B2-3-B 
026 


(B2/B1-E09/C.D-20.18) 
U0S) DMU 4.13-00 T=+19.0 
(82/E1-E03/C,0-20,.18) 
WO6) SHA 4.0-00 T=+1.0 
(B2-K1 4-03/KI 5-03) 


[-SYSAKU4S IS - ( 42-2-BJ20) —XT. 4 NS)—— (D2-3-ATO9) . XMA 4. 10-00 T=XXxX 


[oSYSCLK(56)] 5 ( 42-3-BKO1 )-NU 
[-SYSCLK(5T)I Sy (.42-3-BU01 )-NU 
[-SYSCLK(UI50}] sy) ( 42-2-8419)-NU 
C-SYSAKUISI NI sy _ ( 42-3-BL01 )-NU 
[-SYSCLK( 5811 5. ( 42-2-BKI8)-NU 
C-SYSCLK( 59} 5) ¢ 42-2-BHIT)-NU 


(D2-E1i( AUX BRD-BI T-20) 


ED ie 


DEVELQP MENT 
DIVISIZN 


LEVEL 4 DIAGRAM 
CLECK PYRAMIDCINTEGER UNIT) 


LEVEL 4 T@ WERKING RANKS 


DB-A2MUL: AZ 


ae 
CLK 4.1-06 II-1-23 


LEVEL 3 A2CK 


£15/TBS0-A/B 
“LEVEL 2 CLOCK 


(-CLOCK(212)) CX 18 wv . 20 TIO) 

P13 T20) 

2 FIO 

AQ) (71 4 2! Feo 

| ee 

28 Te) 

3 F 12) 

AG) 361» 30 —F 20) 
il 35, 


CLK 4.0-00 
(B2-A02/A-51 ) 


LEVEL 3 CL2CK 


-LEVEL 2 CLOCK 


(-A.BCK(213)1 
CLK 4.0-00 OS) 

(B2-A02/A-52) ed 
AQ) 43 4 
Fl id 
ACH 441 
LN Q (2) 
[o2 T2e) 
[O03 Fi) 
N |04 Fete) 
PN 1 08 TIS) 
AG)__09s 
eel 

LEVEL. 3 CLZCK 


12 1HB{B] KO3/7B30-8/B 
+LEVEL 2 CL2CK 
(-A.2CK(215)] CX 41 


A) 43 a 


CLK 4.0-00 
(B2-A02/B-04) 


{-CLKT1(0)] 
(-CLKTO(5)] 
[+O 2CK( 305)] 
(+O. 2CK( 2063] 
(-CLKT1810)] 
(-CLKTI8(1)3 
(+0. 2CK(309)) 
C+CLSCK( 310) 
(-O.KTO( 22 )) 
(-C.KTO(23)} 
(+O. 2CK( 313) 
(+O. SCK( 314)) 
(-C_KTI19(6)] 
([~-CLOCK( 3169] 
(+0. 2CK( 317) 
(+0_2CK( 3187] 


C-CLKTO(16)] 
C-CLKTO( 17) 
(+O. 2CK( 22193 
C+CL2CK( 2221) 
(-CLKTOUI8)] 
C(-CLKTIS0)I 
C+. 2CK( 3253] 
(+O. BCK( 3263 
C-C.2CK( 327 )I 
(-CLKTO( 21 1 
(+0. 2CK(229)) 
C+CLOCK( 330)) 
(-C. SCK( 3319} 


(+O. 2CK( 333) 
C+C_SCK( 334) 


[-A. 2CK(335)1 
(-CLOCK( 336 )] 
C+CLSCK( 3371} 
{+O SCK( 328)1 
[-O.9CK( 339)] 
[-C_SCK( 340) 
(+O. SCK( 341) 
C+CLOCK( 342 )1 
[-C._8CK( 343) 
(-C_SCK( 344)) 
(+O. 2CK( 3451] 
+O. PCK( 346] 
(-AO.2CK( 347) 
[-C_2CK( 348)) 
C+CLOCK{ 349)] 
(-CLKTI6] 


B20 
> (Os FauiT) 16.0.1 (D3-1-BUCS) FPA 4.0-06 T=+1.0 


(D3-KO2.KO3-03) 


»—-O- (03-3-su18) “ECE (D3-2-ABI6) FPA 4.0-10 T=0 


(D3-A09-02,03) 
»—-- (03-2-3v18) 6.0 15)— (D3-3-8F18) CLK 4.3-00 LEVEL 4 A2CK 
(D3-GI5-I7) 
»>—-O- (03-3-4119) GETS) (D3-3-BHI8) CLK 4.3-00 LEVEL 4 C.2CK 
(D3-G1 5-6) 
> (03-2-8u16) EOS) (D3-2-AF 12) FPA 4.0-00 T=+18.0 
(D3-808-03) 
+ (03-3-8717) ESS) (D3-3-APO4) FPA 4.0-O7 T=+18.0 
(D3-01 1-03) 
>—-O- (03- 3-116) “EOS (D3-3-AW19) CLK 4.3-CO LEVEL 4 A.2CK 
020 (D3-E15-41) 
—E- (D3-3-ASi6} (6.0 NS)— (D3-3-BGIS) CLK 4.3-00 LEVEL 4 A9CK 
DSS (03-G15-43) 
—- (03-3-aviT) (350 NS)— (D3-2-AFO8) FPA 4.0-00 T=0 
033 {D3-B0T-03) 
>—S- (D3-3-aWIT) (9.0 NS)— (D3-2-APO4) FPA 4.0-06 T=0 
020 (D3-D06-03 ) 
>—2- (D3-3-Awig) (6.0 NS)— (D3-3-BEI9) CLK 4.3-00 LEVEL 4 C.K 
dI6 (D3-GI5-10) 
> (D3-3-Ba15) (5.0 NS)— (D3-3-BKI8) CLK 4.3-00 LEVEL 4 Lack 
028 (D3-HI5-17) 
>—E- (D3-3-avi8) 8.0 NS)— (D3-3-BUIG) FPA 4.0-06 T=+19.0 
O16 (D3-KI4,K15-03) 
»—-3- (05-3-aviB) 3,0 )— (D3-2-8006) CLK 4.3-00 LEVEL 4 A2CK 
(D3-FOT-41 ) 
»>—O- (D3-3-Ba16) “EO TS)— (D3-3-BJI7) CLK 4.3-00 LEVEL 4 CL&CK 
(D3-H!5-18) 


>—2- (D3-3-BAZ0 }-NU 


D33 
>—-2- (A3-3-B20) 9.0 NS)— (A3-1-8820) FPD 4.1-Ol T=0 
033 


( A3-FO5-03) 
>—- ( A3-3-BT1T) —(9.0 NS)— (A3-2-AFIG) FPD 4.1-O1 =O 
028 ( A3-B09, CO9-03) 
>—-Q- ( A3-3-BW19) —B.0 NS)— (A3-3-BVI0) CLK 4.3-01 LEVEL 4 Lack 
020 (A3-KI3-43) 

>—-O- iss OBIS OTS (A3-3-B8TI1) CLK 4.3-01 LEVEL 4 (ack 

(A3-K13-10) DIVIDE DQUBLE CLZCK 
»—S- (33-3-0800) {8.0 15)— (A3-2-AF20) FPD 4.1-O1 T=0 GENERATOR 

(A3-B10-02,03) 

> (3-8-8017) EOS) (A3-1-8P08) FPD 4.2-01  T=+#19.0 He tre tA} y06/TE40-A/B 

( A3-J02-03) 

cx 15 

>-O- (a3-3-8v20) “(o )— (A3-3-BUIB) CLK 4.3-01 LEVEL 4 C.2cK s L250) 

(A3-KI5-15) ao ee 
>—Q- ( A3-3-BS16) -NU n 

24 
G+ (A3-3-BP 16) -NU a aaian 
033 

»>—-2- (3-3-8819) 3.0 NS)— ( A3-1-BU08 ) Ae ee T=0 et ee 
>> (s3-3-8120) E61) (A3-3-BUIO) CLK 4.3-O1 LEVEL 4 G.2CK 2 zal 

(A3-KI3-15) [crash 50135 .29 Te) 
Gai (As-3-B120) “TOIS)— (A3-3-B8V06) CLK 4.3-Ol LEVEL 4 AZCK 


{AS-K1 2-4 1) 


024 ni) 


fy 
V4 
f 


rO (A3-3-BVI8) Gite CA3-2-BPOt ) oO 
| -LEVEL 3 CZK 
CLK 4.0-00 (-C.SCK( 302 )] 
| (B2-A02/B-03) 


LEVEL 4 CLECK 
t21HBTA] BO1/7B50 


028 


—-O- (B3-1-BUI3) (B3-1-BFI6) FPM 4.0-00 T=0 


( B3-HO4,GO04-03) 


>—-O- ( B3-1- -2uie) {1,915 (B3-3-AKI6) FPM 4.0-05 T=+3.0 


(B3-C14,.D14-03) 


ir] 
= Q 
fo} >4 
=) a 
7 
nny ¥ 
=| B18 
al 
aaa 
cojojo 


>—-G- NU 
D28 
>—O- ( B3-1-BS10) (B3-1-BBO4) FPM 4.2-00 =+16.0 


(B3-FOI .FO2-03) 


»>—-23- (83-1-BYI1 E015) (B3-1-BUIO) CLK 4.3-04 LEVEL 4 A2CK l fi 
(B3-KO3-15) S 
>—-O- (B3-1- -2vie) ES) (B3-3-BUOG) CLK 4.3-04 LEVEL 4 A.2cK TON 
(B3-KI2-17) | 
>—O- ( B3-I- “2131 B.0 15) (B3-3-BPO4) FPM 4.1-Ol T=0 
(B3-J1 1-04) ACI) 18] 
> | +27 Tie) 
CI6 A 28 T2Q)| 
OQ (B3-I- ~BH12) “0 BS) — (B3-3-BWO6) CLK 4.3-04 LEVEL 4 A2CK | Fi eo Fi) 
(B3-K1 2-36) A@) 361_A [sO Fete) 
> ( B3-1- -on13) Ee (B3-3-BVO2) CLK 4.3-04 LEVEL 4 CLOCK | TN 
(B3-KI 1-43) § 3 
>—E- ( B3-1-BT12Z) -NU [s2__F 13) 
850 | AG) a: F203 
> (B3-1-BT13) 11.2 NS— (B3-3-BKO4) FPM 4.0-04 T=+4.0 eel 
(B3-HI 1 ,HI2Z-03) 
DEE BSI-BHAY NU | 
cI 
>—2- ( B3-1-BS13) (3.0 NS)— (B3-3-BW07) CLK 4.3-04 LEVEL 4 CLOCK | 
di2 (B3-K12-41) 
>—2- (B3-1-BT1 1) 4.0 NS)— (B3-1-BFIO) CLK 4.3-04 LEVEL 4 CL@CK 
(B3-G03-15) | 
2+ (83-1-BUI4) -NU | LSI c3 


SS Te) 


Be COS 
ea 


LSI D3 


LSI AS 


LEVEL 5 CLOCK 
[-SYSCLK(X00K)] 
(A3-2-BRO!) 1.5 NS)— (A3-2-BFIO) CLK 4.3-02 QUBLE 
as ATES) (A3-GO8-15) FREGUENCY 


E-SYSAKUOKII sy ( 43-2-RS01 Cs 5) (A3-2-BHIL) CLK 4,3-02 DEVEL 5 20K 
(A3-c08-41) PAUBE 


cis 
CASK 400)) sy (3-1-4002) (3.0_NS)— (C3-1-Ac02) CLK 4.3-03 LEVEL 5 CLOCK 
a (C3-B01-41) 
(OL BEKEAOIN Sy (3-1-aF 02) (C3-I-AKO2) CLK 4.3-03 LEVEL 5 CLack 
C+CLBCK( 4021) eta) 
2) Sy S- (¢3-1-A003) -NU 
[HELOCKE 4031) 9 ce.) 4603) -NU 
LOBOS (3-1 801 “EO 6S)— (CB-1-ALO2) CLK 4.3-03 LEVEL 5 CLOCK 


(C3-COl-41) 
(-OKTOOXID 9 (65) 302) CO (CS I-ANO4) FP 4,0-08 T=418,0 


401-02 .03 
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Hi. CYBER CHANNEL RING PORT 


1. CYBER CHANNEL RING PORT (CRP) - 


SYSTEM FUNCTION . 


The CYBER channel ring port (CRP) is the CYBER host computer's interface 
with the CYBERPLUS. The CYBER host's peripheral processor unit (PPU) 
12-bit channel (170/800) connects to the CRP. Through the CRP, the CYBER 
host can control from 1 to 16 CYBERPLUS base processors. 


_ GENERAL DESCRIPTION — 


The CRP links the CYBER host to the system ring of the CYBERPLUS. At one 
interface, the CRP provides the necessary handshaking responses with the 
CYBER host's PPU to establish the connection of the channel and to 
coordinate data transmissions with the PPU channel. At the other 

. interface, the CRP receives data from units on the system ring, monitors 
any stopped/halted transmissions on the system ring, places data from other 
units back onto the system ring if it's not for the CRP, and initiates 
those transmissions of data originated by the CYBER host and destined for 
other units on the system ring. 
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| Figure P1iHt=1% Tecationvor CYBER Channel Ring Port Logic Circuits 
FUNCTIONAL DESCRIPTION 


The CRP (shown in simplified block diagram form in figure III-l-2 and on 
the level 2 diagram CRP 2.0) interfaces to a dedicated channel of the CYBER 
170/800 PPU. When the CYBER PP channel initiates communications with the 
CYBERPLUS, it sends a 12-bit function word that is entered into the 


~ 
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function register. There it is translated to determine the mode of data 
conversion, whether it is a read or write operation, its source or 
destination loop register, and whether it is to be the normal or diagnostic 
mode of operation. 


The input and output registers include 12-bit to 16-bit converters on the 
input side, and 16-bit to 12-bit converters on the output side. Because of 
the interface bit-size conversion, data can be handled in three different 
modes: mode 0, where bits O--3 (the four MSB) in the CRP are zero filled 
and the remaining bits contain the 12-bit CYBER word; mode 1, where the 
bits are strung together to form three 16-bit words from four 12-bit CYBER 
words in the input side, or just the opposite conversion in the output 
side; mode 2, where a character transfer of two 12-bit CYBER words, each 
with bits 11--8 unused, form one 16-bit word in the input side, or one 
16-bit word forms two 12-bit CYBER words when bits 11--8 are zero filled in 
the output side. 


After bit conversion the I/O shift register receives 16-bit parallel data 
from the CYBER input side or sends out 16-bit parallel data to the CYBER 
output side . The I/O shift register also sends or receives single-bit 
data to or from the multiplexers that service the loop registers. Any 
parallel data coming from the CYBER input channel is shifted out serially 
from the 1/O shift register to the 1 to 16 multiplexer transmitting to the 
loop registers. Any parallel data coming from the system ring and set into 
the loop registers may be serially shifted from the loop registers through 
the 16 to 1 multiplexer to the I/O shift register and converted back to 
parallel data for transmission to the CYBER host. 


The multiplexers send serial data to or receive serial data from the loop 
register designated in the register code portion (bits 5--0) of the CYBER 
function word. When bit 5 is clear, it is a read operation; when it is 
set, it is a write operatione Some codes in each group are not used. 


There are 19 loop registers addressable by the CRP. Fifteen of the loop 
registers (6 of which are grouped into serial pairs) are registers located 
within the CRP. Four of the loop registers, those connected to the DMAU 
and HPM, are registers located in the respective units and only connected 
by cables to the CRP. The loop registers are (or in the case of the DMAU 
and HPM, function as) 16-bit, parallel, left-shift registers within the 
CRP. They are each connected so they can function both as parallel and 
serial registers.- Depending on their assigned purpose, they can receive 
parallel or serial data and transmit serial or parallel data. The loop 
registers receive and store information about the status of operations 
throughout the CYBERPLUS. Additionally, some of registers can be used to 
write information into the subsystem units. The serial inputs to the loop 
registers are connected to the 1 X 16 serial write multiplexer. The serial 
outputs from the loop registers are connected to the 16 X 1 serial read 
multiplexer. 
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The loop registers are used to initialize portions of the subsysten, 
provide diagnostic access to registers within the subsystem, record status 
of the CRP and the system ring, exert and record control over traffic on 


the system, and some are used in all data transfers between the CYBER and 
the base processors. 


The 29-bit ring output register places ring packets on the system ring 
every clock cycle unless the ring has been stopped. The ring packets come 
from three different sources. The first is the ring input register which 
provides 28-bit packets that have arrived from the ring, are not addressed 
to the CRP, and have not yet been around the ring. The ring output 
register adds the 29th bit, the lost packet bit, and places the packet back 
on the ring. The second is the data that comes from the CYBER via the ring 
control and ring data loop registers. This data is assembled as a ring 
packet in the ring output register and placed on the ring. Ring packets 
coming from other sources on the ring have priority over the ring packets 
that originate from the CYBER. The third is the ring output register, 


itself, when there is no ring traffic and an empty (all zeros) packet is 
placed on the ring. 


The 29-bit ring input register receives ring packets every clock cycle 
unless the ring has been stopped. Once in the ring input register, the 
packet is transmitted to one of four possible locations according to the 
translation of the lost packet bit, function code, and equipment select 
codes in its 12-bit control field. If the packet is a lost packet, it is 
immediately gated into the lost packet loop registers. Secondly, if the 
packet is not a lost packet and is not for the CRP, it is sent back out on 
the ring via the ring output register. Lastly, once the packet has been 
identified as for the CRP, it is directed either to the 1000-word by 28-bit 
control/data FIFO or to the 15-word by 16-bit request stack, according to 
the function specified by the function code. On those occasions when the 


function code is a not-used (illegal) function code, the packet is gated to 
the lost packet registers. 
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Figure III-1-2. CYBER Channel Ring Port Block Diagram 
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IV. CYBERPLUS BASE PROCESSOR 


1. CYBERPLUS BASE PROCESSOR (CYP) 


SYSTEM FUNCTION 


The CYBERPLUS base processor is capable of processing scientific and 
business data at very high computational rates because of its parallel 
architecture, its multi-function program control (provided by the 200-bit 
instruction word), and its cycle time of 21 nanoseconds. The base 
processor can programmatically be arranged to function simultaneously as 
one or more pipeline processors by activating several routes through the 
functional units of the processor. In addition, the base processor can be 
reconfigured to provide different configurations of pipeline processing by 
program instruction during the same application. 


GENERAL DESCRIPTION 


The basic building block of CYBERPLUS is the 16-bit base processor. The 
processor is made up of a crossbar switch and 15 functional units 
consisting of one program control unit, nine I/O and memory units, and five 
integer/boolean units.e Each unit has its inputs and outputs connected to 
the l6-input, 18-output crossbar switch, which is capable of routing each 
of the crossbar inputs to any or all of the crossbar outputs each clock 
cycle with minimal conflicts. Each of the functional units can be 
initiated every clock cycle, which is 21 nanoseconds. The base processor 
has three types of addressable memories: the 200-bit by 4096-word memory 
in the control unit, which holds the base processor program instructions; 
the four independent l6-bit by 4096-word data memory units, which provide 
temporary storage of variables, intermediate operands, and or results, and 
the file unit with two independent memories of 16-bit by 1l6-word file 
memories used to coordinate timing between functional units. Through the 
external memory unit, there is access to 256K (or 512K) words of 64-bit 
high performance memory. 
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2. INTEGER ADDER (ADD) 


SYSTEM FUNCTION 


The integer adder unit, which is located in the base processor, performs 
arithmetic or logical operations on operands taken from the crossbar and 
returns the results to the crossbar. 


GENERAL DESCRIPTION 


There are two integer adders in the base processor. Each performs 1's or 
2's complement arithmetic operations using 8-bit or l6-bit operands. The 
two adders can be linked together to perform a single 1's or 2's complement 
32-bit operation. Each integer adder also compares the result of an adder 
operation against the contents of a compare register. 
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Figure IV-2-1. Location of Integer Adder Unit Logic Circuits 
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FUNCTIONAL DESCRIPTION 


The discussion in the following paragraphs refers to the simplified block 
diagram of the adder unit (as shown in figure IV-2-2 and the level 2 
diagram ADD 2.0). The control register receives the 12-bit operation code 
from the l6-bit dynamic control field of the instruction word. The bits of 
the operation code determine what function the adder will perform. 


The A and B operand registers receive data from the crossbar when enabled 
by the A and B clocks, respectively. The A and B clocks are set by the 
program into the clock control field of the instruction word, bits 19 
through 22. Bits 19 and 21, when set, gate the A operands for adder O and 
1, respectively. Bits 20 and 22, when set, gate the B operands for adder 0 
and 1, respectively. The clock bits gate the data at time 0 of clock cycle 
one when they are set. If the clock bits are clear, the contents of the 
operand registers are not changed. 


The adder network performs all arithmetic instructions in either l's or 2's 
complement mode on 8-, 16-, or 32-bit operands: all increment and decrement 
instructions in 2's complement mode only on 8-, 16-, or 32-bit operands; 
and logical instructions on 8-, 16-, 32-bit operands. All results from the 
adder network are available from the output register at time 0 of clock 
cycle two, and from the output of the crossbar or the comparison circuit at 
time O of the fourth clock cycle. 


The outputs of the status register are available as follows: at the start 
of cycle two, the negative sign bit, 8-bits not zero, carry and overflow 
Status bits are available, when applicable. At the start of the fourth 
cycle, the compared-equal or compared-greater-than status bits are 
available. 
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ADD 4.0-00 (B) (-ITD@NE( 32] (-AGCU, AEQU, AGCL. AECL] ADD 4.0-02 

(D2~HO2/B) 
-SHADZW ROW SELECT 7 ©) [H] 
SHA 4.0-03 Q) C-URST(I0)] 
(B2-A10/C-02) 
ADD 4.0-00 (D) 


ADD 4.2-00 ——> C-SA2POI 
(D2/E2-E14-12) ss 
ADD 4.2-00 ——> f=SASPO} 
(D2/E2-E13-05) z 
ADD 4.2-00 f-SA4PO] 
(D2/E2-E13-12) . ene 
pee — [-AOBQUTUI 
a ADD 4.0-00 
(D2/E2-E17/A-07) + euitned 
ADD 4.0-00 : (D2-Go2-34) 
(D2-G02-49) apa Ns 
ADD 4.2-00 —> =SAZNEO) 
(D2/E2-E£14-13) 
[-SAZNEO] 
ADD _4.2-00 —?, Fz Soe ES) 
Sahm neat . (-SA4NEO} Se 
: riti{t Cf 
[-AOCFAI 
ADD 4.0-02 
(02-G04/B-30) Cl [| 
NGR(O) 32 
INGRCI) 35 | |) 35 
NGR(2) 48 CARRY 
(-SAIPO] = ADD 4.0-00 
ADD 4, 2-00 INGR(4) 22 | u | . 1 o 
(wereeetinony eras ae Neat a) ee 0 (D2-GO3-34) 
ADD 4.0-00 
(D2-G03-49) 
ADD 4.2~00 —>; (-SAINEO} 


(D2/E2-E1 4-08) 


LEVEL 4 DIAGRAM (ADD UNIT 0) 
ADDER CARRY NETWORK, C2MPARE 
REGISTER. COMPARAT2R 


Leones | | 
ADD 4.0-01 IV-2-7 


CLK 4.1-04 D> 


(A2-G14/A-34) 


©) 


-ADD UNIT O OC FIELD (0-11) 


CON 4.1-00 O25 
(C2-£01/B—» £15/B-03) 


CLK 4.1-02 CS 


(A2-H03/A-20) 


CN 4.1-00 
(C2-FO3-03) 


(4) 


SHA 4.0-01 C5 


(B2-A06/8-28) 
ADD 4.0-00 <C) 


~CEMPARATOR TZ STATUS (0-3) 
(-AGCU. AECU. AGCL. AECLI 


ADD 4.0-0l 
(D2-J01 .J04) 


ADD 4.0-00 <G) 
ADD 4.0-00 <F) 
ADD 4.0-00 (B) 


ADD 4.2-01 
(D2/E2-D17/A.E16/C) 

ADD 4.2-00 
(D2/E2-Cl7/A.CIT/B) 

ADD 4,0-00 <J) 


ADD 4.0-00 <D) 


ADD 4.0-00 
(D2-G02.GO03) 


AK 4.1-06 -& 
(A2-A02-04) 


CON 4.5-11 
(C2/B2-E13-16) 


ADD 4.0-00 <K) 
SHA 4.0-02 


(B2-Al0/C-28) 


ADD 4.0-00 <L) 


—CLOCK 
(-SYSCLK( 127 )] 


+INTERRUPT 


(-FID( 0-86 


/ADOCTL(O-1 193 (12) 


—CLECK 
(-SYSC_K( 108) 


-L@AD ADD UNIT O CONTREL RGTR 
(-G2U(6 )/G2ADDO] 


INTERRUPT _D@NE 


—~SHADZW ROW SELECT | 


C-URS! (1093 


+INTERRUPT 


-A2CK 
+ST2P 


-INTERRUPT D@NE 


{-ADOAGC. ADOAEC} 
C-AOCQUT. AI CQUT] 


~CLECK 
+INTERRUPT 


-ADDER TB STATUS RGTR 
C-AOSUM(.0).. OVFL.NZEROU, NZERQLI 


C-SYSCLK( 106 )] 


+STQP 
C-NST2P(14)] 


~INTERRUPT DONE 
“SHADOW ROW SELECT 5 


C-URSS( 10) 


+INTERRUPT 


(AF) ADD 4.0-01 


ADD UNIT O CONTROL (0-11) 


S (-AOCF(0-2)1 7 
[-AOCF3(3)1 : ee 
(-AOCF4( 411 pce 6/A-04) 
(-AOCF5(5)] ee G02-06) 
C-AOCF6E(6)1 aries 10) 
(-AOCFT(T)] aoe G02-2T) 
(-AOCF8( 81] ra Go2-18) 
C-AOCF 21.91) . pee 
{-AOCFA( A] es Ppa ee ) 
(-AOCFB( B11 ) apps ) 
CONTRAL REGISTER A\ +ADD UNIT 0 G2NTRAL (0-11) (D2/E2-£1 4-19.20) 
é (2) [-AONCF(0.1 1 3) 
{-AONCF2(2)J oe 
G) [-AONCF( 3-6) ee G02-36) 
(-AONCFT( 7)J . re 
C-AONCF8(8)) ag re a ) 
[-AONCF9(.9)) Neareaa! ses 19) 
[-AONCFA(A)] Meet nee eee 
@ " a ~) 25,27. 0.53_@ CrO-3) ( @ (-AONCFB(B)I (EEG eNacecees 
xy : 
ENT 9 _ITN35.7 Ta ete GT mk 
ae (2) ADD 4.3-00 
as SHAD@W WIRED 
*AND’ 22 


~ADD UNIT O STATUS BITS (0-11.49. +11) 
STATUS REGISTER A (-AQUAGC(0)/CVBO(3)I 


C-AQUAECCI)/CVBI(3)) 
C-AOLAGC(2 )/ CVB2(3)1 
{-ACLAEC(3)/CVB3( 31) 


(-AQAGC( 4)/CVB4(3)] 


BLTS 4.5.9.1] 


c(2,35) 


[-AOAEC(5)/CVB5(3)1 


ADD 4.2-01 
2 (D2/E2-E16/A-03) 
C-AICT( 111 ata 
23,21, 0.33 _@) P(l2) ~AOMSB(6)/ CVB6(3)1 (D2/E2-E16/B-19) 


26.28.31 «54 


C-AOQVF (10 )/CVB2( 4) 


(-AQUAEO(T)/CVB7(3)] 


(-AOLAEO( 8 )/CVBO( 43} 


C-AONCY(9)/CVBI(4)] 


(=AINCY( 11 )/CVB4(5) 
-STATUS RGTR T@ SHAD2W 


SHAD@W WIRED 
"AND’ 22 


LEVEL 4 DIAGRAM (ADO UNIT 0} 
C2NTR@L RGTR. STATUS RGTR 


NOTE: 


Z\, = BIT DEFINITIONS 
BIT 0 = LOAD COMPARE (SEE F)) 


BIT | =N.U. 
BIT 2 = UNDEFINED 
BIT 3 = ADD WITH CARRY 
te = | QPERATIQN CODES 
otro = p SEE HARDWARE REF 
Bre = | PAGE 3-5 
BIT 8 = 32 BIT ME 
BIT 9 = ADD M2DE 
BIT 10 = 2’S C2MPLEMENT 
BIT 11 = 8 BIT MODE 
—-O- CAN 4.3-00 
w ((C2-G06 —> HO9) 
NOTE: 


AX = BIT DEFINITIONS 


BIT O = UPPER BYTE > COMPARE BYTE 
BIT | = UPPER BYTE = COMPARE BYTE 
BIT 2 = LOWER BYTE > COMPARE BYTE 
BIT 3 = LOWER BYTE = COMPARE BYTE 
BIT 4 = QUTPUT RGTR > COMPARE RGTR 


BIT 5 = QUTPUT RGTR = COMPARE RGTR 
BIT 6 = SIGN BIT 
BIT 7 = UPPER BYTE # ZERZ 


BIT 8 = LOWER BYTE # ZERG 
BIT 9 = CARRY BUT ADD UNIT O 
BIT 10 = ADDER SVERFLOW 

BIT !1 = CARRY QUT ADD WNIT | 


tweets ft 
ADD 4.0-02 Iv-2-93 


CON 4.5-3! 
(C2/C2-£03-06 ) 


CQN 4.2-01 -—9>> 


DATA X BAR 
(C2-KOT > GI1-O1) 


CLK 4.102 6S 
{ A2-HO3/A~-26) 
C2N 4.5-0! 
(C2/B1-D03-13) 


QQN 4.5-21 
(C2/Cl-E03-1 4) 


SHA 4.0-02 
( B2-A06/B-52 ) 


QQN 4.5-3! 
(C2/C2-£03-3) 


CLK 4.1-02 > 
( A2-HO3/A-34) 


QQN 4.2-01 > 
DATA X BAR 


(C2-KOT — GI 1-30) 


CON 4.5-01 
(C2/B1-D03-15) 


SHA 4.0-02 -O>> 


(B2-AQ6/D-OT) 


+INTERRUPT 
C-NINTR(25) 


-X BAR °A’ DATA 
(-XB@B(0-15)(10)/ 
ADI AgP(O-15)] 


-C.20K 
(-SYSCLK(113)] 
-ADD UNIT | CLK ‘A’ 
C-FCKC( 2}/-ADICKAI 


-INTERRLUPT Da 
C-ITTD@NE( 31) 


-SHAD@W ROW SELECT 2 
t-urs2¢(110) 


+INTERRUPT 
(-NINTR(23)] 


~CLECK 
(-SYSQKCHIIDI 


~-X BAR °8" DATA 
(-XB2B( 0-15)(8)/ 
ADI B@P(0-15)] 


~ADD UNIT | CKL 'B’ 
(-FCKC(3)/=ADI CKB) 


-SHAD@W ROW SELECT 3 


C-URS3C 11) 


(Vv) ADD 4. 1-2 


| 
(W) ADD 4. 1-02 
(D2-GO8/B-10) 


ADD 4.1-0l 
(D2-FOT-3I } 


‘A’ @PERAND 


ADD 4.1-02 
(D2-G05/B-23) 


ADO 4.1-02 
(D2-G0S/B-2T ) 


ADD 4. 1-02 
(D2-G05/ 8-30) 


ADD 4.1-02 
(D2-GO5/B-33)} 


ADD 4.1!-0l 
(D2-FO6-31 ) 


ADO 4. 1-02 
(D2-FO8/B-31 } 


A QPERAND RGTR 


(D2-GO5/B-10) -{16) 4 


c2_2 | 4 
Py ene 46 TT 


a sf = (16) 
(M) ADD 4. 1-2 eae ep 
(02-G08/B-08) 
AK 4.1-02 
( A2-HO3/B-46) 


B 2PERAND RGTR 


C22 N 
feN2 46 IN 
IxFR_ 8 ITN 


CON 4.5-2! 
(C2/C1-E0S-15) 


+INTERRUPT 


(B2-Al0/8-26) 


+CARRY UPPER 
C-Al BUT 


C-Al Aop( 0-15) 
C-Al BOP(O-15) 


-CENTRAL. (4) 
C-AICF4] 


-CONTREL (5) 
C-AICF5] 


-CENTRAL (6) 
C-AICF6] 


~CONTRAL (7) 
(-Alcen 
+CARRY LOWER 
C-A1 BUT) 


+CONTREL (2) 
C-AINCF2) 


ADDER 


~ADDER QVERFLOW 
(-2VFLI ~ADOER T2 
~ADOER LPPERFO STATUS RGTR 


-‘A’ RGTR T2 SHADOW 


C-WAND23(0-15)1 


-CLECK 


a> [-SYSCLK( 11673 


+INTERRUPT 


-~ADD UNIT | SUM (0-15) 
ALSUMCO-15)1 (6) 


(- 


CNZEP OU (4) ADD 4. 1-02 
Beer ers (D2-F05/8) 
-ADDER SUM (0-15) | | CCAISUMCON] 
\ (6) C-AISUM(O-15)3 
-ADDER LEWERZO 
A (-NZERQU] 
a +GRQUP ENABLES 
150 ENABLE| “SA 
SELA 06 [oSASNEN(O-7)] y—— ADD 4.2-00 
SELB 10 49 GEN (D2/E2-E13-02) 
SELC PT [-SA4NEN( 8-15] . baba 
Cl IC@MPE) 225} -GROUP GENERATES (D2/E2-E 13-16) 
= f 
= (~SAZPRB(O-7)3 ) ere 
CARIN 17 (D2-E13-04) 
a C-SAZPRO(0-7)) ee 
a] SIGN El (D2-FOT-22) 
PLUSG So] —“(‘“(‘C#CLSOCCCd = 
CLCK 03 E-SA4PRO(G=15)) sy ann 4,2-00 
(D2/E2-E13-18) 
[-SA4PRO( B-15)) KOR aLOAT 
(D2-FC6-22) 
ADD 4.3-00 
SHADOW WIRED 
“AND? 23 
QUTPUT REGISTER 
(Y) ADD 4. 1-02 
(D2-HOG/B-03) 
-X BAR 8 IN (0-15) 
[-ADI@UT(O-15)/ 
=XBRI(O-15)(8)) 95 cay 4.2-01 
~ADD UNIT | QUTPUT (C2-KO! > G15-05,35) 
TS COMPARATOR ee 
(D2-HOT/B-03) (D2-GO9. HOS) 
- -QUTPUT RGTR TZ SHADQW 
fEN2 46 [Ty 2 
ER 8 ITN cowaNpes(on152) ADD 4.3-00 
SHADZW WIRED 
AND’ 23 


CLK 4. 1-02 QyESYSAKUUITN 
© (A2-H03/8-51 ) 

® noo 4. 1-01 22.21.6.4. phere ios 
(D2-HO08/Bi 51.49.47, CON 4.5-11 
(C2/82-E13-14) 


-SHADZW ROW SELECT 4 (D2-HO6/B-08) 
SHA 4.0-02 -Q5 C-URS4( 11) 


+INTERRUPT 


(S) ADD 4. 1-02 
(D2-HO6/B-09) 


(D2-HO8/B-08) 
ADD 4.1-02 


-'B’ RGTR T@ SHADAW 


(-WAND2Z3( 0-151] 


ADD pi Pies 
SHAD@W WIR 
* AND’ 23 NOTE: 
L \ SA ARRAY PINS 


BIT] A |B | C [Su 
| 0 [05/09 | o7 | 26 | 
|_| 108 {04 | 02 [25 | 
2 [is7 16 {20 [ 23] 
Ls Piet ii [ssf | 
| 4 | 38 [35 [37 [0 
| 5 [42] 41 | 44 [29 | 
6 | 451 431 46 1 31 | 
| 7 [48] 47 { 52 [32] 


LEVEL 4 DIAGRAM (ADD UNIT 1) 
GD Bacar | A AND B QPERAND RGTRS. 


ADDER, ZUTPUT RGTR 
DEVELOPMENT 


DIVISION | oB-pexw:D2 


eee 
ADD 4. 1-00 Iv-2-!1 


ADD 4.0-01! (P) 
ADD 4.0-00 (B) 
ADD 4.0-00 (C) 
ADD 4.1-00 (Xx) 
AK 4.1-02 
(A2-H03/B-52) 
ADD 4.1-02 (AH) 


ADD 4.1-00 (H) 


(B2-A10/D-OT) 


QON 4.5-31 
(C2/C2-E! 3-16) 


-SHADOW ROW SELECT 7 
SHA 4.0-03 G5) 


-A2CK 
INTERRUPT D@NE 


+INTERRUPT 


-X BAR ‘B’ DATA 
(-AD i BaP( 0-153) 


-A2CK 
{-SYSCLK( 12113 


-LZAD C2MPARE RGTR 
(-ADICTL(O}) 


~INTERRUPT DQNE 


C-URST( III 


+INTERRUPT 
C-NINTR(14)/ 
NINTR( 27 )3 


ADD 4.2-00 ——> 


(D2/E2-D13-12) 
ADD 4.2-01 ——> 
(D2/E2-E17/B-14) 
ADD 4.2-00 
(D2/E2-D14-C5) 
ADD 4.2-00 —> 
(D2/E2-D14-12) 


ADD 4.1-00 
(D2-SO6-49) 


ADD 4.2-00 
(D2/E2-D1 3-13) 


ADD 4.1-02 
(D2-G08/B-30) 


ADD 4.2-00 
(02/E2-D1 4-08) 


ADD 4.2-00 —> 


(D2/E2-D1 4-13) 


ADD 4.2-01 —> 


(D2/E2-Di 6-14) 


ADD 4.2-00 
(D2/E2-D1 3-05) 


ADD 4.1-00 
(D2-GOT-49) 


. 


ADD 4.2-01 —> 


(D2/E2-D|6-08) 


ADD 4.2-00 
(D2/E2-D13-08) 


COMPARE RGTR 


(-SA4P 1] 


C-AICINI 


C-SAIPI] 


(-SA2Pt} 


C-SASPREI 


(-SA4NE1] 


(-AICFA] 


(-SA1NE1) 


C-SA2NE1] 


C-SAIPS] 


C-SASP 1] 


(-SA4PRQ]) 


(-SAINES] 


[-SASNETI 


= -ADD UNIT | 
COMPARE RGTR 
© [-AD | C2MP( 0-151 


-ADD UNIT | COMPARE 
RGTR TS SHADOW 
(16) C-WAND23( 0-15) 


-ADD UNIT ! SUTPUT 
RGTR TZ COMPARATER 


ADD 4.1-00 (-ADI@UT(O-15)3 


(D2-HOT/A.HO6/A) 


ADDER CARRY NETWORK 


CARRY NETWORK 
327 
INCL _38_[5 ————-H 
INGR(E) 48 16 
NGR( 3) 43_10,1,2 1 
INGRC4) 22 }O+4-S 
NGR(5) 18 -7 = 
NGR(G) 16 0.1.2,3,4 
0,1.2,3.4.5 { 
NEN(O) 33 
NENT) 341) 
NEN(2) 46 62 
INENC3) 44 | 06 
NEN( 4) IT G4 
NEN) _15_| 4 
INENCG) 12 _] 
NEN(6) 12 66 


NCS) 
NEN(6) 


INEN(3) 44 _| 8 
G3 
{T 

G4 
15 G 


+CARRY T@ ADDER 
C-Al BQUTUI 


+CARRY T@ ADDER 
(-AlB2UTLI 


COMPARATEZR 
HO5/ 1039 


ADD 4.1-00 
(D2-G06-34 } 


ADD 4.1-00 
(02-GOT-34 ) 


-COMPARE QUT TS STATUS DETERMINATION 


C-AIUAGC{QUTO 13 


(-AIUAEC(QUTI 13 


(-AILAGC(QUT2 13 


(-AILAEC(QUT3)1 


-C2MPARATER TA STATUS (0-3) 
C-AGCU. AECU. AGCL, AECL 


LEVEL 4 OLAGRAM CADD UNIT 1) 
ADDER CARRY NETWORK, C2MPARE 
REGISTER. COMPARATOR 


DB-D2XMY: D2 


ADD 4.2-0! 
(02/E2-DIT/B-04) 


ADD 4.2-01 
(D2/E2-D1! 7/8-06 ) 


ADD 4.2-01 
(02/E2-01T/B-05) 


>—— ADD 4.2-01 


{D2/E2-E!16/0D-24) 


ADD 4.1-02 
(D2-HO6/B) 


Cele ILEN! sO08G Me KEv 
Ee peees al 
Fao 4.1-01 | 4,1-0l IvV-2-13 


~CLOCK 
aK 4.1-02 (-SYSCLK( 1191) 


( A2-HO3/B-08) GO5/ @BOT-8/B 
Cl 
ADD 4.1-00 V) SINTERRLPT , I 
“ADD UNIT | DC FIELD (0-11) () 
C-FID(O-11)7/ ; 
CON 4, 1-00 >> ADEM © 
(C2-£01/A > E15/A-04) i 
~CLECK (AH) ADD 4. 1-01 
t-sYSQ.K(112)1 (2-08-46) Hic} og 
CK 4. 1-02 2, ENT 3 TT) 4 
(A2-H03/A-15) b 
DFR 8 IN 
~LQAD ADD UNIT | QZNTRGL RGTR 
CON 4, 1-00 -Ep 3p UIT / =e 40011 
(C2-FOS-04) 
ADD 4. 1-00 (a) ——=ENTERRUPT_ DE 


~SHADSW ROW SELECT | 
SHA 4.0-01 5 C2R51C11I 


(B2-A06/C-33) 
ADD 4.1-00 (W) INTERRUPT 
~CUMPARATAR T2 STATUS (0-3) 
[-AGCU], C-AGCLI, 
ADD 4.1-O] (-AECUI 0 C(-AECL] 
(D2-H05.G09) 
ADD 4.1-00 (Y) peas 
+STP 
ents status ctr ZA\ 
~INTERRUPT_D@NE 
ADD 4. 1-00 
w [-ADIAGC]. (-ADIAECI (4) 
ADD 4.2-01 CF) —L=ASZAGE] _ C-ASZAECI 
(D2/E2-E17/C) 
ADD 4. 1-00 @A) a 
(E) +INTERRUPT 
[-AISUM(O)1, {-OVFLI, 
ADD 4.1-00 (-NZERQU]. C-NZERQUI 
(D2~G06 GOT) 
AK 4.1-02 -G5>; =CLBOK (4) 
(A2-H03/A-27) +STEP 
CN 4.5-11 5 C-NSTeP(15)) 
(C2/B2-E13-15) 
~INTERRUPT DONE 
=SHADGW ROW SELECT 5 
SHA 4.0-02 QS) C-URSS(U11 I 
(B2-A10/D-33) 
(a) +INTERRUPT 


(-ALUAECC 1 )/CVB4(4)1 
(-AILAGC(2)/CVB5( 4) 


-ADD UNIT | CONTREL (0-11) 


G) E-AICF(O-2)] a) 
Coatcr) >— AD 4.2-01 
oReee (02/E2-£16/8-20) 
eum GST Be 
[-AICF6] eo en 
ae 
cue yy Geet 
(D2/E2-D16-22) 
f-Alcr3) > —— ADD 4.2-01 
jury Ee 
ces Gera 
[-AICFBI Spee ae 
+ADD UNIT | CONTROL (0-11)  (D2/E2-D13-20.19) 
G) L-AINCF(O-1) bd eaet 
foAINGFE] ADD 4.1-00 Z\ = BIT DEFINITEANS 
G) [-AINCF(3-6)1 esau nneeeae? BIT O = LOAD COMPARE (SEE GD) 
BIT | =N.U. 
[-AINCET] . asp aes BIT 2 = UNDEFINED 
(D2/E2-Cl 7/B-03) BIT 5 = AOD WITH CARRY 
(-AINCFS) BIT 4 = 
>—— ADD 4.2-00 BIT 5 = | 2PERATION C2DES 
ene (D2/E2-D1 4-20) BIT © = > SEE HARDWARE REF 
ADD 4.2-01 BIT S = | Pace 3-5 
[-AINCFA] prea els BIT 8 = 32 BIT MIE 
(D2/E2-E17/B-19) BIT 3° = ADD MADE 
[-AINCFB) “ BIT 10 = 2°S CZMPLEMENT 
BIT 11 = 8 BIT MODE 
ADD UNIT | CONTROL RGTR TZ SHADOW 
C-WAND23(0-11)1 Fe 
SHADOW WIRED 
“AND’ 23 
-ADD UNIT | STATUS BITS (0-11) 
[-AIUAGC(O)/CVB3C4) 11 
>-+S- GN 4.3-00 
© (C2-GO6 —> HO) 


{-AILAEC(3)/CVB6(4)] 


e = 


ZX = BIT DEFINITIONS 
BIT O = UPPER BYTE > QZMPARE BYTE 


-STATUS RGTR TZ SHADOW = 
BIT | = UPPER BYTE = COMPARE BYTE 
E-WAND2S( 0-11} ADD 4.3-00 BIT 2 = L@WER BYTE > CZMPARE BYTE 
SHADSW WIRED BIT 3 = LOWER BYTE = COMPARE BYTE 
"AND? 23 BIT 4 = QUIPUT RGTR > COMPARE RGTR 
BIT 5 = QUIPUT RGTR = CQVPARE RGIR 
BIT 6 = SIGN BIT 
BIT 7 = UPPER BYTE # ZERZ 
BIT 8 = LOWER BYTE # ZERB 
BIT 9 = BOTH ADDER > COMPARE (32 BITS) 
BIT 10 = ADDER SVERFLOW 
BLT I! = BOTH ADDER = COMPARE (32 BITS). 


LEVEL 4 DIAGRAM (ADD UNIT |) 
C2NTRAL RGTR. STATUS RGTR 


CL soem | | 
ADD 4. 1-02 IV-2-15 


esaiten ADD 4.1-01 
fo (D2-£04-42) WGesret oH 
Ea C-SAIPI ADD 4.1-01 
dl (11-07) (D2-FOT-48) 
a (02-E04-33 ) 
js eee - 
estore ADO 4.1-01 
eee (D2-FOT-44) 
(i) ADD 4.2-01 csacen >— ano 4.1-01 
| (02/E2-D16-01) An foeseor aah 
AK) ADD 4.2-01 +ADD UNIT | CONTREL (8) 
(D2/EE-D16-03) [-AINCFB) 
ADD 4. 1-02 111-03) —_ 
(D2-GO8/B-26) ee 
ADD UNIT 0 PREPAGATE’S 
AND + ENABLES “ADD UNIT © CARRY NET 
C-SAINEN) C-SAINEO] 
ADD 4.0-00 ——) Ti1-061 NTEEAB ADO 4.0-01 
ee oe (02-£04-32) (D2-£04-47 ) CDe roe ae? 
[-SAIPROI C-SAIPO] 
argh Bibo Rcd Ci1-08) (11-09) peD aoe) 
(D2-Go2-49) (peed nen ey (D2-FO3-43) 
[-SA2NENI C-SA2NEO} 
(2-05-50) (11-05) CiI=15) (e-FG2-33) 
(D2-E04-31 ) (D2-E04-41 ) 
0-00 —3 [-SA2PRB} C-S82PO] yy 
(b2-G0s-49) (11-04) C119) (D2-Po2-32) 
(D2-E04~30) (D2-£04-45) +ADD UNIT 0 C2NTROL (7) 
ADD UNIT 0 C@NTREL (11) ADD 4.0-02 —> eran 
ADD 4.0-02 ——-3 [-AOCFBI (D2-G01/B-34) eee a 
woven CiI-Ol} _ 7 
(02-G04/B-33) eee AOD UNIT 0 t-AOCaUTI 
“Tiaee4) © Caen 
(D2-E03-50) : 
ADD 4.2-01 LAXCIN] 
(D2/E2-E17/A-08) 
TPa9 
+ADD UNIT | C2NTROL (7) 
= AINCFTI 
ADD 4.1-02 —> Tae 
pPenseet Bred) (02-£02-48) 
(12-06) 
(D2-E03-32) 
Tess] Clavel s 
+ADD UNIT 0 CONTREL (8) 
[-AONCFB] 
ibecaoaye ees Cli-26) 
(D2-£04-52) 
-ADD UNIT | PREPAGATES AND + ENABLES ADD UNIT O CARRY ACT aes [-AYCINI 
[-SAZNENI [-SAZNEO} (D2/E2-E17/B-13) 
ine Ti0-03) Tio=-19) (ete 
(D2-€08-28) (D2-E05-45) 
~ SAPRAI [-SA3PO] 
(D2-608-48) ee On1G) «ADD 4.0-01 
een (D2=£05-34) a tieseoncsdi (D2-F02-35) 
ADD 4.1-00 — > a CSAStES) >— ADD 4.0-01 
weet? (D2-E05-33) (02-£05-42 ) a ae 
T-SA4PROI C-SA4PO} 
ADD 4.1-00 ——> TiO-GI} Oey «ADD 4.0-01 
(D2-G0T-49) fiee6e 27) ieee an (D2-F02-48) 


12155] 014/014 


-ADD UNIT ! CARRY NET 


-ADD UNIT | CONTR2L C11) 


ADD 4. 1-02 oe 
(DE-GO8/B-33) (D2-£05-28) 


-ADD UNIT | CARRY NET 
C-SASNE1] 


Sa >—— apo 4.1-01 
ipetees cas (D2-F06-44 ) 
ee y—— ADD 4.1-01 
tig_coe i (D2-FO6-43) 

[-SA4NEI] 

ee sh 
(D2-E05-41 ) (De-FOT- 

[-SA4P1] 

aaah >—— ADD 4.1-01 
(ep ERE as) (D2-FOT-32) 


LEVEL 4 DIAGRAM (ADD UNIT O AND 1) 
CARRY DETERMINATIQN/ STATUS 
DETERMINATIZN (AUXILIARY BZARD) 


Ge GN ORS To REV 
fa eae tal 
ADD 4.2-00 IV-2-'T 


ADD 4.0-02 
(02-HO3/B-30) 


ADD 4.0-02 
(02-F04/B-33) 


ADD 4.2-02 —S 


(D2-GO4/B-2T) 


ADD 4.0-02 
(D2-G04/B-28) 


ADD 4.0-02 
(02-GO04/B-31 ) 


ADD 4.0-02 
(D2-H03/B-33) 


ADD 4.0-02 
(02-F08/B-33) 


ADD 4.2-02 
(D2-GO08/B-27 ) 


ADD 4. 1-02 
(D2-GO08/B-28) 


ADD 4. 1-02 — > 


(D2-G08/B-31 ) 


ADD 4.0-01 —~> 


(D2-JOI-51) 


ADD 4.0-0l 
(D2-v04-43) 


ADD 4.0-01 
(D2-J0!-~49) 


ADD 4.0-01 
(D2-JO4-5! } 


ADD 4.1-01 ——> 


(D2-HOS-51 ) 


ADD 4.1-01 ——> 


(D2-GO3-43) 


ADD 4.1-0l 
(D2-HOS-49) 


ADD 4.1-0l 
(02-GO3-5Si ) 


C-AOCT(9)] 
(12-19) 
(D2-203-45) 


C-ACCF3) 
(12-21) 
(02-E03-47) 


(-A0CF 3) 


C-AONCF 93 
(13-09) 
(D2-£02-35) 


(-ACNCF A] 
(13-6) 
(02-£02-32) 


(-AICiIC 11] 
(12-25) 
(02-03-51 ) 
(-A1CF3] 
(12-03) 
(D2-E03-22) 


C-AtcF 9] 


C-AINCFS] 
(13-08) 
(D2-£02-34) 


C-AINCFAJ 
(13-03) 
(D2-£02-29) 


[-AQUAEC] 
(6-21) 
(D2-£09-47) 


C-AGLAGC] 
(13-01) 
(02-£02-2T) 
{-AQUAGC] 
(13-04) 
(D2-E02-30) 


(-AOLAEC] 
(12-20) 
(D2-£03-46) 


C-AIUAEC] 
(13-25) 
(D2-E£02-51 ) 
(-AILAGCI 
(13-10) 
(D2-£02-36) 
C-AIUAGCI 
(13-15) 
(D2-E62-41) 


C-AILAEC] 
(12-04) 
(02-£03-30) 


(12-10) 
(D2-E03-26 ) 


C-ADIAGCI 


(13-24) 
(02-£02-50) 


(-AD1 AGC], 


C-AD! AEC] 


[-AOCIN} 


iseo. 2 (ee Ae ky 
(02-£02-46) See 
£-AXCIN) ADD 4.2-00 
(D2/E2-E1 5-13) 
“Al 
Gals rRgamee orc 
(D2-E£02-44) oe 
[-ALCFB) 
C-AYCIN] ee eee (13-26) 
ADD 4.2-00 (D2-GO08/B-23) (paces 5 
(D2/E2-D15-13) poet 
ADD 4.2-00 (J) C-SAINESI ispiacice 
[-AINCFA] feereae aes (D2-FO6-34) 
(13-08) = 
[-ADOAGC]. [~ADOAEC] (D2-E02-34) 
>—— ADD 4.0-02 a 
(D2-H03/B-17, 18) ADD 4.2-00 @®) COSA IPR eG) 
[-AICFAI 
ADD 4.1-02 —>)—FS-aj 
(02-G08/B-30) (D2-E03-27) [-SAIPS) Soaeei 
cle) (D2-FO8-35) 
(D2-£03-34) 
(D2-E02-45) 
[-A32AGC] , 
[-A3ZAECI 


[-A3ZAGC], (-AS2AEC]. 
C-ADIAGC], (-ADIAEC] 


(4) >——{T) Add 4. 1-02 


(D2-HOT/B) 


LEVEL 4 DIAGRAM (ADD UNIT © AND 1) [ote SeNTpOrS Fe rey 
GD Garam | STATUS DETERMINATION/CARRY boast 60461830 Ke 


e DETERMINATIZN (AUXILIARY BZARD) ces We 
DIVISIEN | pp-pexva:D2/F2 ADD 4.2-0! IV-2-19 


(D2-FO!/B—» H02/B) 


STATUS RGTR SOS TENT OVS Te REY 
cee aan rT ae [ 
SHAD@W WIRED ° AND’ Fi ate 
ADD 4.3-00 IV-2-21 


SHADOW SHADOW 
WIRED | WIRED 
22 | 23 
A OPERAND RGTR TB SHAOBY (0-15) | =A QPERAND RGTR Td SHADOW (0-15) 
ADD 4.0-00 (6) —— ADD 4. 1-00 CoWaNGes( 0-15) (16) ———— 
A OPERAND a | A @PERAND a fr) 
(D2-FOI/A.FO4/A) ae SSS Se es (D2-FO5/A,FOS/A) — i 2 
ea | fas 
A) TE 
a= | 
TS CS ees a 
ATE PLS CELE SE, PTS | TE TE Oe es Se, 
Hy ffl ar | i= : 
OE ES 4 
a. | SF © 
ros== == 
ES TTD EE, 
enn Ee eee | | —_+_+__+______ 
TE: EE SE: A ee | ES a a | 
i= | Peete 
—— 6 —— — — 6 
| oes 
Ee Cee T SE, TOE 
——— i | a a 
| | | hae 
ee | SON SE 
Pe AE REE: EE LAS TRI 
-~+? ee 
ETE SET SS EE EE 
a rer ee Ge Ce 
arena | (lie 
2 ES SEES 14 H————j |4 
eel’ ADD UNIT 0 T@ SHAD@W (0-15) Peal oll “ADD UNIT | T@ SHADQW (0-15) 
© t-WAND22(0-15)1 >> con 4,401 | (6) C-WAND23(0-15)3 S-O- CON 4.4-01 
[_— SHAD@W WIRED ——+-—_ +] SHADOW WIRED 
Eee 
-B QPERAND RGTR T@ SHAD@W (0-15) "AND' 22 | -B QPERAND RGTR Td SHAD@W (0-15) "AND’ 23 
ADO 4.0-C0 C-WAND2210-15)] © [-WAND23(0-15)] 
B 2PERAND ADD 4.1-00 (16) 
B @PERAND 
(D2-GOI/A,GO4/A)  -QUTPUT RGTR T@ SHAD@W (0-15) | (D2-GOS5/A,GO8/A)  -QUTPUT RGTR T@ SHADOW (0-15) 
ADD 4.000 C-WAND2?2( 0-159] © ined: 60 [-WAND23(0-15)1 © 
(De-HOe/ A iogray —CZMPARE RGTR Ti eed 
: @ SHADAW (0-15) (D2-HO6/A.HOT/A)  -CZMPARE RGTR T@ SHAD@W (0-15) 
C-WAND22(0-15)1 | [-WAND23( 
ADD 4.0-01 (16) json e0* ADD 4. 1-Ol pst On IB I) (16) ADD UNIT ‘1° 
Soe or stor -CZNTRL RGTR TS SHADAW (0-11) | Gace 
hee le ate (D2-HO4/B,HOB/B)  -CZNTROL RGTR T@ SHADOW (0-11) 
ADD 4,0-02 (12) ADD 4. 1-02 (-WAND23(.0-1 1) (2) 
(De-FOA/B rad B) -ST. | a. RGTR 
/B) - ATUS RGTR TH SHADGN (O-11) (D2-FO8/B—» GO8/B) -STATUS RGTR T@ SHAD@W (0-11) 
STATUS RGTR . a‘ 


3. CONTROL UNIT (CON) 


SYSTEM FUNCTION 


The control unit, which is located in the base processor, controls four 
areas of the base processor. These four areas are: the 4096-word by 
200-bit instruction memory, the crossbar switch, the interrupt logic, and 
the branch logic. In addition, the control unit distributes control codes 
and signals throughout the base processor. 


GENERAL DESCRIPTION 


There is one control unit in the base processor. It consists of the 
instruction memory and the related control circuits such as the program 
address register (P register), crossbar switch and related control logic, 
and the interrupt and branch logic. 


LOCATION 


PANEL: C2 


ENTIRE PANEL IS 
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XXXXXXXX 
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TYPE OF CIRCUIT: 
LSI 


Figure IV-3-1. Location of Control Unit Logic Circuits 
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FUNCTIONAL DESCRIPTION 


The discussion in the following paragraphs refers to the simplified block 
diagram of the control unit as shown in figure IV-3-2 and the level 2 
diagram CON 2.0. The 4,096-word by 200-bit processor instruction memory, 
once loaded, contains all the instructions required to control machine 
operations. The memory is loaded via XMAU 0. During each clock cycle the 
instruction memory fetches one 200-bit instruction word and loads the 
instruction register. Then it separates the instruction into its 
appropriate parts and issues one instruction to at least one and not more 
than four functional units. The instruction word is divided as follows: 
the 48 clock bits, which are divided into variable-size groups to fit the 
individual functional unit requirements; the 64 dynamic control bits, which 
are divided into four groups of l6—bits; the 72 crossbar outputenable bits, 
which are divided into 18 groups of 4-bits each; and a 16-bit constant 
field. 


The P register holds the address of the location to be read from the 
instruction memory. The P register is loaded from the P-stack, which is a 
l6-word by 16-bit memory, or from the branch adder. The P register can 
also increment itself by one or be set to zero when a master clear is 
issued by ring port 0. The P register does not have a shadow register, 
but, if an interrupt occurs, the contents of the P register is 
automatically saved in the P-stack. 


The P +l adder is used to increment the P register value by one before 
storing it in the P-stack during a jump (branch) instruction, if the next 
instruction is inhibited. The P +l adder can also be used to form the P +2 
sum, when required by a jump instruction that does not inhibit the next 
instruction. 


The 16-word P-stack memory is used for storing program addresses for 
subroutines and return jumps. It is written during the first half of a 
clock cycle and read during the last half. 


The breakpoint register is a 12-bit register loaded from ring port 0. The 
contents of the breakpoint register and the P register are compared every 
clock cycle. When the contents are the same and the breakpoint enable is 
set, the instruction, located at the address which equals the breakpoint 
register value, is loaded into the instruction register but is not 
executed, and the ring port control register "run" bit is cleared, stopping 
the processor. The processor can be restarted from this point by using the 
ring port 0 instruction SCRb (b=14 for run, or b=13 for step). When the 
contents are the same and the breakpoint interrupt enable is set, a 
breakpoint interrupt is requested. In every case when the registers 
compare equal, a sync pulse is sent to test point C2,B1~-TP68 for 
troubleshooting purposes. 


Data from the crossbar is latched into the 16-bit control crossbar register 
by clock A. The A clock is set by the program into the clock control field 
of the instruction word, bit 0. The clock bit, when set, gates the data at 
time 0 of clock cycle one. 
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The status registers in the various functional units provide inputs to the 
condition vector logic at the end of each clock cycle. Any of these 
conditions can be tested by the condition vector logic, which is a 128-to-l 
multiplexer for each dynamic control field. The condition vectors tested 
are those which were valid at the same time the existing instruction was 
clocked into the instruction register. 


Since the control unit can be addressed from any (or all) of the four 
dynamic control fields, up to four separate tests of the condition vectors 
can occur at the same time. To handle this situation, one set of condition 
vector address bits (bits 5--11) from each dynamic control field is 
provided to the condition vector mux, and one output line for each dynamic 
control field selection is provided to the branch condition detector. The 
condition vector multiplexer also provides, from an intermediate stage, the 
control crossbar selector with all 16 status conditions of the two sectors 
called for in dynamic control fields 0 and l. 


The branch condition and jump logic is controlled by the branch instruction 
operation code from the dynamic control field of the instruction word. It 
looks for the presence or absence of the condition vector bit according to 
the operation specified in the code. If the desired condition is found to 
exist, a jump is executed if enabled by clock B (bit 1 of the clock control 
field, which is also known as the “push bit"). Multiple jumps are possible 
because of the four separate testing possibilities, however, only one jump 
will take place at a time. 


Some branch (jump) instructions jump to locations specified by the sum of 
two numbers, which is the resulting output from the branch adder. Inputs 
to the branch adder are selected by two 16-bit multiplexers, A and B. The 
A multiplexer selects from the P register, the control crossbar register, 
the P-stack, or zeros. The B multiplexer selects from the control crossbar 
register, the ring port on a load P instruction, the instruction K 
(constant) field, or the interrupt logic. 


The interrupt logic processes seven different types of interrupts provided 
that the interrupt enables have all been set. The processor interrupt 
enable, bit 16 in the processor control register of ring port 0, must be 
set to allow any interrupt processing. The indirect interrupt enable, bit 
18 in the processor control register, must be set to allow any indirect 
interrupts to reach the processor interrupt logic; and the breakpoint 
interrupt enable, bit 9 in the processor control register, must be set to 
allow a breakpoint interrupt to be generated. 


When an interrupt is received by the interrupt ‘priority encoder and logic 
network, it is recognized if all the proper enables have been set and it is 
encoded into a three-bit instruction memory address, called the interrupt 
trap address. When the processor recognizes an interrupt, no instruction 
execution occurs for two clock cycles while the processor enters the 
interrupt mode and sets up the control unit for the interrupt processing. 
During the two clock cycles, the following occurs: the shadow registers 
contents are frozen for the remainder of the interrupt with the in-process 
values, the P register contents are written into the P-stack, most of the 
clock signals are blocked, and the interrupt trap address is loaded into 
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the P register. The processor then restarts, fetches the instruction word 
located at the trap address, and commences the interrupt processing. The 

interrupt processing stops when a control unit instruction with the Ji and 
Fi clocks set (bits 3 and 4, respectively) is executed. 


The control crossbar selector inputs one of three 16-bit values to the 
crossbar, either the K field constant, the 16 condition vectors, or the 
output of the P-stack. 


The crossbar is a giant multiplexing switch that can simultaneously provide 
each of the sixteen 16-bit inputs to any one of the eighteen 16-bit outputs 
every clock cycle. The routing of data through the crossbar is controlled 
by the values placed into the proper 4-bit subfields of the 72-bit crossbar 
control field. The eighteen 4-bit subfields are each assigned to one of 
the 18 crossbar outputs (functional unit inputs). The values placed into 
the 4-bit subfields designate which crossbar input (functional unit output) 
is to supply the data. 
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(02-F11? ‘i -(34,38) > | AD HOE/ Ae JL4/ 2173 
>+O- RPU 4.0-01 
(82-GO7)? AGRAM CAE dad Ure he 
cpexebei” CONTROL X BAR AND CLOCK BIT FANQUT. 60461830 
(B2- ? eve: 
Z 50 60 70 80 90 FULL 


X BAR FANQUT 


-(O-3, HH 2IHBPA|A06/7BCS-4/B = BLTS}} TI 
(8)! 1} 0-3 


TETHOIAT<077 THOT-A/ 
TETHOTAT A107 PEGI -A78 
PIZIHBIATAII/7B803-A/8 BLTS 


TK ) 
P (4) 
20.25.2T.54 
P 4 
19.26.28.33 
Fit) 
(4) 
22.23.23,22 
4) 


2).24.2.31 


X BAR ADRS 


l2tHB{A}GOS/7Bit-A7B BITS 
0-3 


IZIHBIA}HOS/TBIZ-a/B B-11 
IZSHBLA] vO5/ TBIS-A/B 16-19 


FIO/TBOG-A/B C4-cr 


HW 2tHBLAJFII/TBOD-A/B 32-35 


I2IHBJA}FI2/TBIO-A/B 40-43 


-DATA O 
(16) (-XBRF@2(0-15)] 


2tHe} 8) ACe/7BCe-8/B sLiS 
4-T 


I21HB) BI AST/TBCS-B/B i2-15 
I21HB/BIAIO/7002-8/B 4-1 


XMA 4.0-01 
SEG AND 


ADRS CZNP 
(D2-B13) 
L@@ tpeaat0-15)3 ay ue 
A/D DATA 
-X BAR TO RPO (02-003) 
t-RPOXBR(O-151/ 


He THB By A 


TIL) -X BAR 14 QUT (0-15) 
: a [-XBAC(O-15)(14) 
20.25.27.34 CAN 4.2-01 ~<Gp9>-LXWOXBE(O- 15). 7) =(0-15) ((G)-BPOXBL(GH 15) 9 ppy 4.0-01 
q om (C2-K12 — GI5-30) Per. || X BAR RGTR 
19.28, 28455 |g lari) (6) = XBREBI (0-153 rare 

FI Scares 

(2)—| p mars ea 

22,23.28,32 | _g12015) DBL. SHIFT INPUT 

Fae) [-NSBIXB(O-15)/ 


(16) $81 OIB(O-15)3 >+— sBu 4.1-00 


ae ee +—(8) (A2-K12,KI3/A) 
opal -X BAR TS RPO ARGTR DBL SHIFT INPUT 
y ieee [-NRPOXB(O-15)/ (A2-K12,K13) 
() DOO 9 poy 4.2-00 


A RGTR RPO 
(B2/F2-Cl4—> Ci6) 


21 H816] Go5/7B31-8/8 LTS 
[i 21H8) 6) HO5/1B3e-8/8 FE 
1218] B B33-B/8 
NZIHBIBJFII/1B29-8/B 36-39 
T2IHBIB]Fle/ (Ba0-8/8 44-4 
1218} 6 
ji ZtHB]BJFI4/TB26-8/B 60-63 


N2tHBIB]FI5/1Be1-B/B BLis 


(0-3, f([l2lHBIAJFOS/7B40-a/B BITS}, 
(8) 8-11) 0-3 

etHsl oa ea TB42-A/B 8-11 

12 1HB] Eee TEOSA/B 0-3 


[2 1H} A AG 


Ny 


4) 
20.25.27.3%4 
Te} 

i (4) 
19.26.28,33 
FI ) 

(4) 
22 .25,29.52 
Fev) 

(4) 
ary 124,530.51 


o[o2} 


13/7B25-B/B 52-55 


-XBADD(O-T1)1 (2) {-XBAO(0-T1)] 


C2N 4.4-00 
(C2-D0l —» 015) 


(73)—LXBALO-TH I} -DATA | 
Sal aeecei 21H] B]FOS/ 1641-6/68 BITS ((e La xBRF2( 0-159 Sip acid 
(re) —ENeeantO-71 1) ee eis) | {T21HE[B]F10/TB43-6/B 12-15 oon 
TZIPBIB)A04/TBI0-6/5 4-7 ((@)- = XBREBS(O- 153 rman 
=NXBAI(O-T1)1 “s rad 4. | 
7 
[-XB2C(O-15)(15) aT, [-RP1XBR(O-15) 
CaN 4.2-01 p> XBI(O=151_@qy=(0-15)]_ gy 12- t 12-15) ((6)-RPLXBE(O-15)1 mre meet 
(C2-K1Z2—> G15-04) Beri 2 X BAR RGTR 
| 12015) ((@)£=XBREBL 0-151) rae 
-(4-7 SEG AND ADRS 
eal -DBL SHIFT INPUT (0-15) — (D2-HI3) 
>—{8) (-NSBOXB(O-15)/ 
((G)-SEDIBIO-15)1_ yy > say 40-00 
+ (4) DZUBLE SHIFT RGTR 
-X BAR TZ RPI A RGTR (A2-KO4,KO3/A) 


C-NRP I XB(O-15)/ 


(SERIO 5) apy 4.2-01 


A RGTR RPI 
(B2/F2-C02.004) 


LEVEL 4 DIAGRAM LETT = 
GD Exes | DATA X BAR ADRS AND X BAR FANQUT ange 60461830 ES 
“bev | pp pba. pone | ness | 
ee NG PEP 


C2 PANEL 


INST BIT] 128 
XBA_ BIT | 0 


CON 4.0-01 
(C2-FO3.FO4) 


ML 4.0-08 5 
QUTPUT RGTR U 
(A2-A15/B,E15/8) 
ML4.0-08 -S> 
QUTPUT RGTR L 
( A2-A06/B,E£05/8) 
DMU 4.0-01 
QUTPUT DATA RGTR 
( B2-CO02/8,C03/B) 
DMU 4.1-Ol 
QUTPUT DATA RGTR 
( B2-D02/B.003/B) 
DMU 4.2-01 59> 
QUTPUT DATA RGTR 
(B2-A13/B.A14/B) 
DMU 4.3-Ol 
QUTPUT DATA RGTR 
(B2-D13/B.D14/B) 
ADD 4.0-00 >> 
QUTPUT RGTR 
(D2-HO2/A,HO3/A) 
ADD 4.1-00 
QUTPUT RGTR 
(D2-HOG/A,HOT/A) 
FGU 4.0-0l 
F FILE DATA QUTPUT RGTR 
(A2-KO8. GI5/A) 
FQU 4.0-01 ©) 
G FILE DATA QUTPUT RGTR 
( A2~G15/B,HI5/B) 
SBU 4,.0-02 
STATUS AND QUTPUT RGTRS 
( A2-GO6, G02) 
SBU 4.1-02 5 
STATUS AND @UTPUT RGTRS 
(A2-GO9,G13) 
XMA 4.0-O! 
(D2-B06. BOT) 


XMA 4.1-01 <Q 
(D02-J05,J06) 


RPU 4.1-13 GS) 
X BAR DATA SELECT 
(B2/J2-A10 CI) 


X BAR UTPUT/FUNCTIQNAL UNIT INPUT 


tSl | 152 


a a 


| XBA NZ. | OT 1 | a 4 i 


al $818 mam Sor neal 8 a a ae 
PO bd 
SBOSC] SBOD 
$810 {S81SC 


175 | (76 


aa 


X BAR INPUT/FUNCTIZNAL UNIT QUTPUT 


-X BAR O IN (0-15) 
C-CONTXBI( O- 15)/XBRI(O-15)(0)) 


-X BAR { IN (0-15) 
C-MX@UTU( 0-15) /XBRT(0-15)(1)I 


-X BAR 2 IN (0-15) 
(-~MX@UTL(O-15)/XBRICO-151(2)3 


-X BAR 3 IN (0-15) 
C-DMCCUT/XBRI( 0-15)(3)] 


-X BAR 4 IN (0-15) 
C-DMIQUT/XBRI(0-15)( 4) 


-X BAR 5S IN (0-15) 
C~DM2@UT/XBRI( 0-154 5) 


-X BAR 6 IN (0-15) 
C-DMSQUT/XBRI( 0-154 6) 


-X BAR 7 IN (0-15) 
C-ADOQUT(O-15)/XBRI(O-15)( 7) 


-X BAR § IN (0-15) 
C-AD!@UT(O-15)/XBRI(O-15)(8)] 


-X BAR 9 IN (0-15) 
C-FQUT(O-15)/XBRI(O-15)(9)I 


-X BAR 10 IN (0-15) 
(-GOUT( 0-15 )/XBRI(O-15)(10)3 


~X BAR II IN (0-15) 
(-SBO@UT(G-15)/XBRI(O-15)(11)] 


-X BAR 12 IN (0-15) 
(-SB! @UT(O-15)/XERI(0-15)( 129) 


-X BAR 13 IN (0-15) 
C-XVMOX82/XBRI(0-15)(13)3 


-X BAR !4 IN (0-15) 
C-XM1 XB8O/XBRTI(O-15(14)3 


-X BAR 15 IN (0-15) 
(-STRI(O-15)/XBRICO-15( 1503 


LO | CONTRA UNMET 8 ADDER TT 
pI] MULTIPLIER HIGHER [9 °[ FILE Fo 
2 | MAUTIPLIER LOWER [A [FILE G 
[3 | DATA MEMeRY OB SHIFT BOMLEAN 
[4 [ DATA MEMoRY i | ¢ [SHIFT BO@LEAN 1 | 
L.5 | OATA MeMeRY 200 TO [xa QT 
[6 | DATA MEMaRY 3 ET XMAU 
LT] ADDER OTF TRING PRT O/RING PERT 1 | 


BITS (0-7/(8-15) 
(16) O01(0/15) 


(6) OIC 1/14) 
(6) O©(2/13) 
OI( 3/12) 
OI 4/11) 
DI(5/10) 
OI(6/9) 
OI( 7/8) 
OI(8/7) 
OI(9/6) 
reiaie 
DIC 11/4) 
DIC 12/3) 
OF( 13/2) 


DIC 14/1) 


OI( 15/0} 


Gq @Q@@Qa@Qa@aA@aA@aAQD® @ ® @ @ 


C2N 4.2-00 
(C2-G05 —FI5) 


ANGADFYFOADADNUAWN—-O 


SX) _ C20 Di_ PIN NO | IN X BAR NOI T 
48 15 
49 4 


2 


(-XBAO(O-71 )] 
C-XBAl (0-71 9] 
(-NXBAO( 0-71] 


C-NXBAI (O-71] 


OWDADNAWN—O 


-X BAR O-I15 IN (0-15) 
(256 ) C-XBRI(O-15)(0-15)} 


li Qe ) eee 


X_BAR NS 


z= a: 24-47) le 
ll (yess 24-47) gels 
@a)=! 48-Tl) = 


lL Ga)+ 48-71) 


d 


+( 52-55) lee 
+( 56-59) 
+( 60-63) 
+( 64-67) 


+(68-TI) 


Ga) {BA 47) aE 
[. i 24-47) : 


Ga)=10-23) | 
G3)=10-25) —| 


ad 
$2(0-3 
Saal 
SHO-S3) pH 
(a 
S4(0-3)/p 
Saal 
} SOI 


DATA _X_BAR 


KOI/8A03 Q 
JO! /BA06 ! 
1}2DA} HO!/8A09 2 
GOI/8Al2 3 


voe/BA18 
HO2/BAZ! 
rem G 

KO3/8AzT 


cm 
HO3/BA33 


K04/8A39 i2 


— 04/8 
104/845 
G04/8A48 


KOt/gA0e ) 
AT YOT/8A05 t 
KO6/ 8A08 2 
JO6/BAI | 3 
= 3/8 

J09/8A1T 5 


JO8/ BAZ3 
KIO/8AC6 
J10/8A29 
KI 1/8438 
HI1/8A44 


GI1/8A47 iS |p 


Al K12/BA01 


DA O4 


A] KI3/8AI3 
i 2DAl ) 


K14/8A25 
J14/8A28 
H!4/8A31 
G1 4/BA34 


19,15, a ie 
S1CO-3) 


22.19.21.17 


PIN 24 


PIN 25 


PIN 30 


PIN 04 


PIN O1 


PIN 50 


PIN 24 


PIN 25 


PIN 3 


PIN 04 


PIN O1 


PIN 50 


G @ @ @ @ @ 


G @ @ @ @ @© 


G @ @ @®@ @®@ © 


-X BAR O QUT (0-15) 
(-X8GA(0-15)(0)/MDIB( 0-159) 


-X BAR | QUT (0-15) 
(-XBGA(O-15)C1 )/MOIA( 0-15) 


-X BAR 2 QUT (0-15) 
C-XBQA( 0-15)(2)/DMIXBI( 0-159} 


-X BAR 3 QUT (0-15) 
(-XB@A(O-153{3)/SB! BLND 


-X BAR 4 QUT (0-15) 
C-XBGA( O-15)(4)/DMOXBI( 0-15] 


-X BAR 5 QUT (0-15) 
C-XBGA( 0-153(5)/DM2xXBI( 0-15) 


-X BAR 6 QUT (0-15) 
(-X82B( O-15)( 6)/DMSXBI( 0-159] 


-X BAR T QUT (0-15) 
(-XB2B( 0-15){ T)/ ADOAGP (0-15) 


-X BAR B QUT (0-15) 
(-X82B( 0-15)(8)/ ADI BaP {O-15)] 


-X BAR 9 QUT (0-15) 
€-XB2B( 0-15)( 9)/ ADOB2P(0-15)I 


-X BAR 10 QUT (0-15) 
€-XB2B( 0-15)(10)/AD | A@P(O-15)] 


-X BAR It QUT (0-15) 
(-XB2ZB(0O-15)( tt /FDATAI 


~-X BAR 12 QUT (0-15) 
C-XB2C(.0-15)(12)/GDATAJ 


-X BAR 13 QUT (0-15) 
C-XBZC( O-15)( 13)/SBODIA(O-15)I 


-X BAR 14 BUT (0-15) 
C-XB@C(O-15)(14)/XMOXBI( 0-15] 


-X BAR [5 QUT (0-15) 
C-XBSC( 0-15 )( 15)/XMiIXBI( 0-151 


-X BAR 16 BUT (0-15) 
C-X82C( 0-15) 16)/SBOBLNIO-15)] 


-X BAR IT QUT (0-15) 
C-XBSC(O-15)(17)/SBIDTA(O-15)] 


LEVEL 4 DIAGRAM 
GD aan | DATA X BAR 


DEVELOPMENT 
DIVISIEN 


DB-C2C4K:C2 


CON 4.0-01 
(A2-A03.D01 ) 


—S- MUL 4.0-07 


A @PERAND 

(A2-E11/B.E10/B) 

DMU 4. 1-01 

INPUT DATA RGTR 
(B2-D11/8.012/8,C06/B.001/B) 


»>—S- SBU 4.1-02 


COMP ARE/ BORLEAN 
(A2-KO9/8.K13/B,K10/B.K14/B) 


y—S- DMU 4.0-01 


INPUT DATA RGTR 
(B2-Cl1/B.Cl2/B8.C04/B.00l/B) 
DMU 4.2-01 

INPUT DATA RGTR 

(B2-A04/B. A05/B,Al2/B.A15/B) 


>—2- DMU 4.3-01 


INPUT DATA RGTR 
(B2-D05/B.006/B.DI0/B.CI4/B) 


>—O- ADD 4.0-00 


A @PERAND 
(D2-FOI/A.FO4/A) 
ADD 4.1-00 

B SPERAND 
(D2-GOS/A,GOB/A) 


>—S- ADD 4.0-00 


B 2PERAND 
(D2-GO1/A,GO04/A) 
ADD 4.1-00 

A SPERAND 
(02-FO5/A.FO8/A) 
FGU 4.0-00 

F DATA RGTR 

( A2-HO8/B.JO8/B) 


»>—O- FGU 4.0-00 


G DATA RGTR 
(A2-H14/8.J14/B) 


(A2-KO5.KO6/A) 


»>—O- CON 4.2-00 


X BAR FANQUT 
(D2-A06 — All) 


QQN 4.2-00 
X BAR FANQUT 
(D2-FO9.F10,A04.A05) 


>—O}- SBU 4.0-02 


CZMPARE/ BOZLEAN RGTRS 
(A2-KO7/B.KO3/B.KO6/B.J02/B) 


SBU 4. 1-00 
SHIFT @PERAND 
AZ-KIO/A. KIT) 


CSUE ILENT JORG Ne 
Leese | | 
CON 4.2-01 IV-3-15 


60461830 A 


CONTROL 
UNIT 


RING 
PORT 


FILE 
UNIT 


MULTIPLY STATUS 
BIT 


UNIT 


ADDER 


ooooocooc*ooococoo 


a ee a Oe eo 


STATUS 
BIT 


STATUS 
BIT 


STATUS 
BIT 


STATUS 
BIT 


— 


a 


KH OWOnNAU SW © 


KOwWOntOnNfFWwNne Oo 


FROM 


CON 4.5-03 
C2/B1-E14-08 -INTPRS 
CON 4.4-00 


C2~-AL5-27 -STKEMP 


FROM 


RPU 4.0-01 
B2-H10-28 

RPU 4.0-21 
B2/J1-D07-12 -ANYCOM 
B2/J1-DO7-16 -ALCMP 

RPU 4.2-01 
B2/F2-C10-11 -STRGO 


-OFFULO 


RPU 4.1-01 
B2-HO7=28 

RPU 4.1-21 
B2/J2-D07-12 -ANYCMI 
B2/J2-D07=-16 -ALCMP1 

RPU 4.2-01 
B2/F2-C06-11 -STRG1 


-OFFUL1 


RPU 4.0-22 
B2/J1-CO7-14 -SKFULL 


FGU 4.0-01 
A2-H15~23 -FSTAT(0) 
A2-H15-27 -GSTAT(O) 


MUL 4.0-08 
A2-E15-23 =MXSTAT(0) 


CON 4.3-00 
C2-G08-48 ~CVB2(0) 

CON 4.3-00 
C2-HO6-17 -CcVB4(0) 


CON 4.3-00 
C2~G06-49 -CVBO(1) 

CON 4.3-00 
C2-G07-49 -CVB1(1) 
C2-G08-49 -CVB2(1) 

CON 4.3-00 
C2-G09-49 -CVB3(1) 


CON 4.3-00 
C2-HO6-21 -CVB4(1) 

CON 4.3-00 
C2-HO7-21 -CVBS(1) 
C2-HO8-21 -CVB6(1) 

CON 4.3-00 
C2-HO9-21 -CVB7(1) 


CON 4.3-00 
C2-G09-48 -CVB3(0) 


CON 4.3-00 


C2-G06-21 -CVBO(14) 
C2-GO7~21 -CVB1(14) 


CON 4.3-00 
C2-G06~45 ~CVBO(2) 


A2-E15-27 
A2-E15-30 
A2-E 15-33 
A2-A15=23 
A2-A15-27 


-MXSTAT(1) 
“MXSTAT(2) 
-MXSTAT (3) 
~MXSTAT(4 ) 
~MXSTAT(5 ) 


C2-GO07-45 ~CVB1(2) 


C2-G08-45 
C2-G09-45 
C2-HO06-19 
C2-HO7-19 


~CVB2(2) 
—CVB3(2) 
~CVB4(2) 
-CVB5(2) 


ADD 4.0-02 
D2-HO2-23 -AQUAGC(0) 


D2-HO2-27 
D2~HO2-30 
D2-H02-33 
D2-HO3=23 
D2-H03=27 
D2-F01-23 
D2-F01-30 
D2-F01-33 
D2-HO3-31 
D2-F01=-27 
D2-H03-34 


~AQUAEC(1 ) 
-AOLAGC(2) 
-AOLAEC(3 ) 
~AQAGC(4) 
~AOQAEC(5) 
-AOMSB(6) 
~AQUAEO(7 ) 
-AOLAEO(8 ) 
-AONCY(9) 
~AOOVF (10) 
-AINCY(11) 


ADD 4.1-02 


D2~H06~23 
D2-HO6-27 
D2-HO06-30 
D2-H06-33 
D2~HO7=-23 
D2-HO7-27 
D2-F05-23 
D2-F05-30 
D2-F05-33 
D2-HO7-30 
D2-F05~27 
D2-HO7-33 


-A1UAGC(0) 
~A1UAEC(1) 
-ALLAGC(2) 
~ALLAEC(3) 
~-ALAGC(4) 

~ALAEC(5) 

-A1MSB(6) 

“ALUAEO(7) 
-A1LAEO(8 ) 
-AAGC32(9) 
-ALOVF(10) 
~AAEC32(11) 


CON 4.3-00 
C2-G06-52 -CVBO0(3) 
C2-GO7-52 -CVB1(3) 


C2-G08=-52 
C2-G09=-52 
C2-H06-52 
C2-HO7-52 
C2-H08=52 
C2-HO9=52 
C2-G06-07 
C2-G07-07 
C2-G08-07 
C2-H06-32 


~CVB2(3) 
~CVB3(3) 
-CVB4(3) 
-CVB5(3) 
-CVB6(3) 
—-CVB7(3) 
-CVBO(4) 
-CVB1L(4) 
~CVB2(4) 
-CVB4(5) 


CON 4.3-00 


C2-G09-07 
C2-H06-29 
C2-H07~29 
C2-HO8-29 
C2-HO9-29 
C2-G06-06 
C2-G07-06 
C2-G08-06 
C2-G09-06 
C2-H08-32 
C2-HO7-32 
C2-HO9-32 


-CVB3(4) 
-CVB4(4) 
-CVB5(4) 
-CVB6 (4) 
-CVB7(4) 
-CVBO(5) 
-CVB1(5) 
-CVB2(5) 
-CVB3(5) 
-CVB6(5) 
-CVB5(5) 
-CVB7(5) 


CONDITION 
IF TRUE 


CU.IP 


CU.EMP 


CONDITION 
IF TRUE 


I10.FUL 


10. ANY 
10.ALL 


10.STP 


IL. FUL 


Tl. ANY 
11.ALL 


11.STP 


CU.FUL 


CONDITION 
IF TRUE 


FO.NG 
GO.NG 


CONDITION 
IF TRUE 


MO.EQ.CH 
MO.EQ.CL 
MO.GT.CH 
MO.GT.CL 
MO.NGH 
MO.NGL 


CONDITION 
IF TRUE 


AO.GT.CU 
AO.EQ.CU 
AO.GT.CL 
AO.EQ.CL 
AO.GT.C 
AO.EQ.C 
AO.NG 
AO.NE.ZRU 
AO.NE.ZRL 
AO.NCY 
AO.OV 
Al.NCY 


Al.GT.CU 
Al.EQ.CU 
Al.GT.CL 
AlL.EQ.CL 
Al.GT.C 
Al.EQ.C 
AlL.NG 
AL.NE.ZRU 
Al.NE.ZRL 
A01.GT.C 
Al.OV 
AQ1.EQ.C 


TABLE IV-3-l. 


SHIFT 
BOOLEAN 


DATA 
MEMORY 


oooooo0°c”coo 


1 
1 
1 
l 
1 
1 
1 
1 
1 


NONNNNNN ND 


WWWWw Ww Www Ww 


FLOATING STATUS 
POINT 


STATUS 
BIT 


STATUS 
BIT 


ON OU WNP O OnNDUWFWNHe O OnOUFWNHeE O 


OND WH Oo 


BIT 


FROM 


SBU 4.0-02 


CON 4.3-00 


A2~G06=-23 
A2-G06-27 
A2-G06-30 
A2-G06~-33 
A2-G02-23 
A2-G02-27 
A2-G02-30 


-SBOSTA(0) 
-SBOSTA(1) 
~SBOSTA(2) 
-SBOSTA(3) 
-SBOSTA(4 ) 
-SBOSTA(5) 
-SBOSTA(6) 


SBU 4.1-02 


A2~G09~-23 
A2-G09-27 
A2-G09-30 
A2-G09-33 
A2-G13-23 
A2-G13-27 
A2-G13-30 


FROM 


~SBISTA(O) 
~SBISTA(1L) 
~SBISTA(2) 
~SBISTA(3) 
~SBISTA(4 ) 
-SBISTA(5) 
-SBISTA(6) 


DMU 4.0-01 


B2-C03-23 
B2-C03-27 
B2-C01-23 
B2-C02~23 
B2-C02~27 
B2-C02-30 
B2-C02-33 
B2-C03-22 
B2-CO1-27 


-DMOSTS(0) 
-DMOSTS(1) 
-DMOSTS(2) 
-DMOSTS(3) 
-DMOSTS(4) 
-DMOSTS(5) 
-DMOSTS(6) 
-DMOSTS(7) 
-DMOSTS(8) 


DMU 4.1-01 


B2-D03-23 
B2-D03-27 
B2-D01-23 
B2-D02=23 
B2-D02-27 
B2-D02-30 
B2-D02-33 
B2~-D03-22 
B2-D01-27 


-DMISTS(0) 
~DM1STS(1) 
~DMISTS(2) 
-DM1STS(3) 
-DMISTS(4) 
~DMISTS(5) 
-DMISTS(6) 
-DMISTS(7) 
-DMISTS(8) 


DMU 4.2-01 


B2~A13-23 
B2-A13-27 
B2-A15~23 
B2-A14~23 
B2-A14-27 
B2-Al 4-30 
B2-A14-33 
B2-A13=22 
B2-A15-27 


~DM2STS(0) 
-DM2STS(1) 
=-DM2STS(2) 
-DM2STS(3) 
-DM2STS(4) 
-DM2STS(5) 
-DM2STS(6) 
-DM2STS(7) 
-DM2STS(8) 


C2-G06-08 
C2-G07-08 
C2-G08-08 
C2-G09-08 
C2-H06-33 
C2-HO7-33 
C2-H08-33 


-CVB0(6) 
-CVB1(6) 
-CVB2(6) 
-CVB3(6) 
—CVB4(6) 
-CVB5(6) 
-CVB6(6) 


CON 4.3-00 


C2-G06-05 
C2-G07-05 
C2-G08-05 
C2-G09-05 
C2-H06-35 
C2-HO7-35 
C2-H08-35 


-CVBO(7) 
-CVB1(7) 
~CVB2(7) 
-CVB3(7) 
-CVB4(7) 
-CVB5(7) 
-CVB6(7) 


CON 4.3-00 


C2-G06-35 
C2-G07-35 
C2-G08-35 
C2-G09-35 


-CVB0(8) 
~CVB1(8) 
-CVB2(8) 
-CVB3(8) 


C2-H06-05 -CVB4(8) 
C2-HO7-05 -CVB5(8) 
C2-HO8-05 -CVB6(8) 
C2-HO9-05 -CVB7(8) 
C2-H06-49 -CVB4(14) 


CON 4.3-00 


C2-G06-33 
C2-G07-33 
C2-G08-33 
C2-G09-33 
C2-HO6-08 
C2-HO7-08 
C2-HO8-08 
C2~HO9-08 
C2-HO7-49 


-CVB0(9) 
-CVB1(9) 
-CVB2(9) 
-CVB3(9) 
-CVB4(9) 
-CVB5S(9) 
~CVB6(9) 
-CVB7(9) 
-CVB5(14) 


CON 4.3-00 


C2-G06-32 
C2-G07-32 
C2-G08-32 
C2-G09=-32 
C2-HO06-06 
C2-H07-06 
C2-HO8-06 
C2-HO9-06 
C2~H08-49 


-CVBO(10) 
-CVB1(10) 
-CVB2(10) 
-CVB3(10) 
-CVB4(10) 
~CVB5(10) 
-CVB6(10) 
-CVB7(10) 
~CVB6(14) 


DMU 4.3-01 


CON 4.3-00 


B2-D13-23 
B2-D13-27 
B2-D14~-23 
B2-D14-23 
B2-D14-27 
B2-D14~-30 
B2-D14-33 
B2-D13=22 
B2-D14-27 


FROM 


~DM3STS(0) 
~-DM3STS(1) 
-DM3STS(2) 
-DM3STS(3) 
-DM3STS(4 ) 
-DM3STS(5) 
-DM3STS(6) 
-DM3STS(7) 
-DM3STS(8) 


FPU 4.0- 


OVFFL 
UNFFL 
INOFL 
ACOMFL 
MCOMFL 
DCOMFL 
COMFL 
DFOUNR 
AAGTBL 
AAEQB 
AALTB 


C2-G06-29 
C2-G07-29 
C2-G08=29 
C2-G09-29 
C2-H06-07 
C2-HO7~-07 
C2-HO8~-07 
C2-HO9-07 
C2-HO9-49 


-CVBO(11) 
-CVBI(11) 
-CVB2(11) 
-CVB3(11) 
-CVB4(11) 
-CVB5(11) 
~CVB6(11) 
~CVB7(11) 
-CVB8(14) 


CON 4.3-00 


C2-HO7~-17 
C2-HO8~-17 
C2-HO9-17 
C2-H08~19 
C2-HO9-19 
C2~HO9~-33 
C2-HO9-35 
C2-HO9-52 
C2~-HO9-45 
C2-G08-21 
C2-G09-21 


~CVB5S(0) 
-CVB6(0) 
-CVB7(0) 
-CVB6(2) 
-CVB7(2) 
-CVB7(6) 
-CVB7(7) 
-CVB7 (12) 
~CVB7 (13) 
-CVB2(14) 
~-CVB3(14) 


CYBERPLUS CONDITION VECTORS 


CONDITION 
IF TRUE 


BO.EQ.CU 
BO.EQ.CL 
BO.GT.CU 
BO.GT.CL 
BO.EQ.C 
BO.GT.C 
BO.NG 


B1.EQ.CU 
B1.EQ.CL 
B1.GT.CU 
Bl.GT.CL 
BL.EQ.C 
B1.GT.C 
BL.NG 


CONDITION 
IF TRUE 


DO.EQ.CA 
DO.GT.CA 
DO.EQ.CD 
DO.EQ.CDU 
DO.EQ.CDL 
DO.GT.CDU 
DO.GT.COL 
DO.NG 
DO.GT.CD 


D1.EQ.CA 
D1.GT.CA 
D1.EQ.CD 
D1.EQ.CDU 
D1.EQ.CDL 
D1.GT.CDU 
D1.GT.CDL 
DIL.NG 
D1.GT.CD 


D2.EQ.CA 
D2.GT.CA 
D2.EQ.CD 
D2.EQ.CDU 
D2.EQ.CDL 
D2.GT.CDU 
D2.GT.CDL 
D2.NG 
D2.GT.CD 


D3.EQeCA 
D3.GT.CA 
D3.EQ.CD 
D3.EQ.CDU 
D3.EQ.CDL 
D3.GT.CDU 
D3.GT.CDL 
D3.NG 
D3.GT.CD 


CONDITION 
IF TRUE 


FP.OV 
FP.UN 
FP.IND 
FA. ANY 
FM. ANY 
FD.ANY 
FS. ANY 
FP.DIVF 
FA.GT 
FA.EQ 
FA.LT 


EQUIPM. 
SWITCH 


CON DUE WH PE 


STATUS 
BIT 


STATUS 
BIT 


MOUS WHF © 


FROM 


XMA 4.0-03 
D2-G10-21 
D2-G10-22 
D2~G10-51 
D2-G10-47 

XMA4.10-03 
D2/E1-Cl17=-11 -XODRFC 
D2/E1-DO8-14 =-XOOBFC 
D2/E1-D08-08 -XORSFC 


~XOAEQC 
-XOAGTC 
-XOMSBU 
~XOMSBL 


XMA 4.0-03 
D2-~G10-06 
D2-G10-04 
D2-G10~49 -X1MSBU 
D2-G10-45 ~X1MSBL 

XMA 4.11-03 
D2/E2-B04-07 -X1DRFC 
D2/E2-C02-14 -XlOBFC 
D2/E2-C02-16 —-X1RSFC 


-XLAEQC 
“-X1AGTC 


HwWCSO(0) 
HWCSO(1) 
HWCSO(2) 
HWCSO(3) 
HWCSO(4) 
HWCS0(5) 
HWCSO(6) 
HWCS0(7) 


CON 4.3-00 
C2-G06-22 -CVBO(12) 
C2-GO7-22 -CVBI(12) 
C2-GO8-22 -CVB2(12) 
C2-G09-22 -CVB3{(12) 

CON 4.3-00 
C2-HO6-52 -CVB4(12) 
C2-HO7-52 -CVB5(12) 
C2-HO8=-52 -CVB6(12) 


CON 4.3-00 
C2-G06~19 -CVB0(13) 
C2-GO7~-19 ~CVB1(13) 
C2-GO8-19 -CVB2(13) 
C2-GO9-19 -CVB3(13) 

CON 4.3-00 
C2~HO6-45 -CVB4(13) 
C2-HO7-45 -CVB5(13) 
C2-HO8-45 -CVB6(13) 


C2-G06-17 
C2-G07~-17 
C2-G08-17 
C2~GO09-17 
C2-H06-48 
C2-HO7~-48 


-CVBO(15) 
-CVBIL(15) 
-CVB2(15) 
-CVB3(15) 
~CVB4(15) 
-CVB5(15) 


C2-HO8-48 -CVB6(15) 


C2-HO9-48 ~CVB7(15) 


CONDITION 
IF TRUE 


X0.EQ.CA 
X0.GT.CA 
XO.NGU 
XO.NGL 


XO.DRF 
XO. DBF 
XO.RSF 


X1.EQ.CA 
X1.GT.CA 
X1.NGU 
X1.NGL 


X1.DRF 
X1.OBF 
X1.RSF 


CONDITION 
IF TRUE 


IV-3-16 


Gas 


(3) -(2-4) 


[+n Ho 


= 


CEN 4.5-04 {-INTPRS/CVB2(0)1 (22) 
(C2/B1-E14/A-08) 
RPU 4.0-22 —->>—C SUL) =13) 
(B2/J1-COT~14) 
C2N 4.4-~00 Esieer (a) 
(C2-A 
FPC ree as -(0-10) (V)——ai2- 33 Quenne 
(C3-A0! ) fat 
RPU 4.0-01 {-2FFULO] (1) 
(B2-HI0-28) ee ) 
RPU 4,2-01 CsTRGg)__) (i) 
(B2/F2-C10/A-11) cates is oO 
~ANYCMP] 
RPU 4.0-2! 
(B2/ JI-D07-12) oF (4) 
RPU 4.0-2! ald (7) 
(B2/JI-D0T=16) oy 
(-2FFULI} 
RPU 4.1-O1 
( B2-HOT-28) - (2) 
[-STRGI) 
RPU 4.2-01 -Q5>. 
(B2/F2-CO6/A~11) U- 
RPU 4. 1-21 
(B2/J2-DOT-12) W- (4) 
(-ALCVP 1] 
RPU 4.1-21 
( B2/J2-DOT=16) W) (2) 
MUL 4.0-08 -G-5>—MAT STATUS ()=i9-5) 
STATUS RGTR 
(A2~AI5/E15) -ADD UNIT 0 
ADD 4.0-02 STATUS BITS (@)={or! ) 
STATUS RGTR 
(D2-H02/B,HO3/B.FO!/B) eee 
STATUS BITS =(O-11) 
ADD 4.1-02 OS 
STATUS RGTR (12) 
(D2-HO6/B,HOT/8.FOS/B) 
SBU 4.0-02 OS {-SBOSTA(0-6 )] 
STATUS AND (7) 
QUTPUT RGTRS 
( A2-GO2, G06) 
SBU 4. 1-02 S S C-SBI STA(O-6)J 7) 
STATUS AND 
QUTPUT RGTRS 
(AZ-G13.G09) 
[-DMOSTS(7}1_— (0) -\-(7) 
teense ; —DATA MEM O STATUS (1) 
DMJ 4.0-01 --5>—f-DMOSTS(0-6.8)1 @) 
DATA MEM O 
STATUS RGTR 
(B2-COl/A—> C02/A) 
a5 (-DMISTS(T)]_— -(0) —\-(7) 
‘Ge ene -DATA MEM | STATUS C1) 
DM) 4.1-01 GS (-DMISTS(O0-§.8)) @) 
DATA MEM | 
STATUS RGTR 
(B2-DOl/A—> D03/A) 
es [-DM2STS(7)]___-(0) -\-¢7) 
ier ay noes =DATA MEM 2 STATUS (1) 
DMJ 4.2-01 QS [-DM2STS(0-6,8)] G) 
DATA MEM 2 
STATUS RGTR 
(B2-Al4/A—> AI5/A) 
a5 (-DM3STS(T)]_— (0) -\-C7) 
eee vial =DATA MEM 3 STATUS (1) 
DMU 4. 3-01 —Q)——L-DMSSTS(0-6.8)1 Cs) 
DATA MEM 3 
STATUS RGTR 
(B2-C14/A— DI4/A) 
XMA 4,0-03 C-CVB( 0-312] (4) -(0-3) 
(D2-G10) 
yn 4. 10-03 C-XODRFC/ CVB4-12] -(4) 
/EI-CIT=-11) 
oa 4. 10-03 ~Q->)— L-XOUBFC/ CVB5- 12) (5) 
D2/E1-DC8-14) 
XMA 4. 10-03 ~—Q>—L-XORSEC/ Cve6= 121 ~(6) 
(D2/E1-008-08) 
XMA 4.0-03 {-CVB( 0-3) 15] G) -(0-3) 
(D2-G10) 
XMA 4.11-03 C5 C-X|DRFEC/CVB4-13] ~( 4} 
(D2/E2-B04-0 
XMA 4.1 pele 2) C-XI@BFC/CVB5-1 3] -(5) 
descr iran C-XIRSEC/CVB6-131 -(6) 
(D2/E2-c02-16) per © 
C-FSTAT(O)/CVBO( 14] 
FGU 4.0-01 C-GSTAT(O)/CVBI(14)3 @) -(O-1) 
G FILE DATA 
QUTPUT RGTR 
(A2-HI5S/A-23.27) 
CRN 4.6~-00 
AI (REAR )-SWI 


CONDITIZN VECTER STAGE | 


C-CFO( 8-119] ~(8-11) 
ee ie 4) Goe/GA49 BLT O | 
ON 4.4-00 (-CF1(B=11)) Qua T2DA] GOl/BAS0 = | SINTERRUT 
Tea] GOa/ BAS! 
(-CF2( 8-11) -(8-11) 1 eRe ERSTE | A02/ AZ 
ae POaP ir (4) T2Da] GOS/ GaSe Bll 3 C-NINTR(4)1 
nies: C-NINTR(O)1 CX 15 5 . 20 TIO) 
CEN 4.4-00 (-CF3( 8-111 Qouair HO6/ BA53 BLT 4 (C2/@2-E£05-03) cal 
a 22 FIO} C-NINTR( 193 
eee} FOT76s54 BIT 5 | A) 17] » 
TN Keo TI) 
C-NCFOL 8-119) -(B-11) LHeDA} HO8/6A55 Lis | C26 TAU] C-NINTR(5)1 
C2N 4.4-00 (4) 
(C2-D12) ACI) ISI 
s - ala) C-NINTR(2)] 
(C2-D13) 239 FI@) 
aes [NOF2(B1I) 7G) =(Be11) @ | AG) so ae 
: 18,15.20.16 . S 
(C2-D14) q 3 
S1(O-3) 32 F 1G) 
f-NCF3(8-11)] -(8-11) (4) | he 
CON 4.4-00 AG) 35 31 Fee) 
(2-015) : Se. [0 
BITS (0-3)/4-7) J |4{S2(0-3)q)_ [ 
(~CVB{O-7)(0)3 (g)PLO/15) 37, 38,354.36 SS SS 
J | {S30-3)/p 
11,9,10.12 
| |s4to-3q) (G) [= FOSELVEC(O-7)1 Con 48-01 
fil 3.46.2.51 (C2-FO3.FO4) 
||s5t0-31—q ) [-CF 1 SELVEC(O-71 CON 4.0-01 
(C2-FO3.FO4) | 
L G) (-CFOSELVEC(0-71 
: SEES eraccom | 
7.6.8.5, ; P 
35,33,22.29, (8) | 
22,19,21,17 @ C-OFSS61 VECCO-771 C2 PANEL A2 PANEL 
2) | C-NINTR(8)I 
| [-NINTR(12)1 
TT ar em as T21HB]A] HIO/HIO 
C-NINTR(9)J 
| CON 4.5-31 {-NINTR(28)] CX 15 4 520 THO) 
-  (C2/C2-E03-14) eee Se 1G) 
L 4 AO) 17] A 2! Feo) 
TN A285 TID 
enp=tO} C2NDITIEN VECT@R STAGE 2 C-NINTR\ 13] 
5 - FOT/GA BLS 0.1 | AU) 18] 9 
ea le Ba] ——sismain 
(C2-D05) ry mended SI ¢ | i ears. 
ir Ca/HA BIT @ 
ad aD (-CF1(5-7)1] G4 3) G) (0-3) ap) 36] » 
(C2-D06) aztO) | CN A 34 T1G) 
‘ (3 
{-CF2(5-7)] -(1-3) -(0-3) $0(.0-3) 
C2N 4.4-CO (3) (4) @—* a 
(C2-D10) -(0) eee | 
a ae es z 
CeiOriti2i1 pA ortie/si loan 4.4-00 (-CF3(5-7)] )=U1=3) 4) (0-3) SMO-3)q)_ C-NINTR(14)1 
(Cc2- | 26.23,28,27 | 
S2(0-3))_ 
37, 38.34,36 | 
i SHO-3)q ns C-NINTR(11)1 
id 11.69,10.42 | 
S4(.0-3) 
(4) S 
| es aa el aaa 
tl S5(0-3)q)_ 
Berea tase [-JUNPB(O-3)] | ae eae aie 
-(0.2) - 
‘ CQN 4.5-02 
(A) CFO CEI CPE EI G2) 4 @) @) (C2/BI-EO6- 
2) 02.01.22.19) | 


£-CVB(0-7)(15)] (8) PE 15/0) 


22.19,21.17 


LEVEL 4 DLAGRAM 
eaamas| C2NDITIEN VECTOR 


DB~A2MUL: AZ 


OB-CeC4K: C2 


MUL 4.0-08 

CZMPARE LZWER 
(A2-A04/B-10) 

MUL 4.0-07 

A @PERAND 
(A2-£10/8,E11/B-10) 
MUL 4.0-08 

GUTPUT RGTR L2WER 
(A2-A06/B-10) 

MIL 4.0-07 

B @PERAND 2 
(A2-D01/B.002/8-10) 
MUL 4.0-06 

AH 

(A2-Al 1-10) 

MUL 4.0-08 

CZMPARE UPPER 
(A2-£06/A.E09/A-10) 
MUL 4.0-08 

COMPARE LZWER 
(A2-E04/A-10) 

MUL 4.0-08 

STATUS RGTR 
(A2-AI15-10) 

MUL 4.0-06 

BH 

(A2~A13/A-10) 


SBU 4.0-02 

STATUS AND BUTPUT RGTRS 
(A2-GO02-10) 

SBU 4.0-03 
CONTR2L REGISTER 
(A2-J02/A-10) 

SBU 4.1-02 

STATUS AND QUTPUT RGTRS 
{A2-GO9-10)} 

FGU 4.0-00 

FILE C2NTREL 
(A2-HO8-10) 

SBU 4.0-00 

SHIFT @PERAND 
(A2-KO5-10) 

SBU 4.0-00 

D@UBLE SHIFT RGTR 
(A2-KO4.KO3/A-10) 
SBU 4.1-00 

SHIFT ZPERAND 
(A2-K1 1-10) 

SBU 4.1-03 
CONTR@L REGISTER 
(AZ2-K09/A-10) 

SBU 4.0-00 

SHIFT @PERAND 
(A2-06/A-10) 

SB8U 4.0-03 
CZNTREL REGISTER 
(AZ-KOT/A-10) 

FGU 4.0-01 

F FILE DATA QUTPUT RGTR 
(A2-KO8-10) 

SBU 4.1-0O 

D@UBLE SHIFT RGTR 
(A2-K12-10) 
SBU 4.1-03 
CENTR2L. RGTR 
(A2-K1 4/A-10) 

SBU 4.0-02 
STATUS AND ZUTPUT RGTRS 
(A2-G06-10) 

SBU 4.0-03 
CZNTR2L RGTR 
(A2-GOT/A-10) 

SBU 4.1-03 
CZNTR@L. RGTR 
(A2-GO8/A-10) 

SBU 4.1-02 

STATUS AND QUTPUT RGTRS 
(A2-G13-10) 

FGU 4.0-00 

FILE Q2NTRAL 
(A2-H1 4-10) 


CALE TENT IDiG Ne wer 
ales 


| ON 4.3-00 | 4.3-00 IV-3-1T 


CLK 4.1-05 29 


( A2-JOl/B-50) 


C.K 4.1-05 
( A2-J01/B-04) 


CK 4.1-03 
(A2-HOI/A-2!) 


CLK 4.1-03 4S 


(A2-HOL/A-24) 


CK 4,1-03 GS 


( A2-HOI/A-30) 

AK 4.103 GS 
( A2-HOI/A-31) 

CK 4.1-03 
( A2-H01/B-48) 

aK 4.1-03 GS) 
( A2-HO1/B-49) 

aK 4.1-03 OS 
( A2-HO1/B-03) 

CLK 4.1-03 
( A2-HO1I /B-06) 


CLK 4.1-03 
( A2-HO!/B-47) 


CLK 4.1-03 
(A2-HOI/B-50) 


aK 4.1-03 OS 


( A2-HOl/B-04) 


CK 4.103 OS 


( A2-HOI/B-05) 


CLK 4.1-05 > 


( A2-JOl/A-22) 

CLK 4.1-05 
( A2-JO1/A~23) 

CLK 4.1-05 -Q5 
( A2-JOl/A~-29) 

CLK 4.1-05 
( A2-JOI/A-32) 

CLK 4.1-05 
{A2-vOl/A-21) 


CLK 4.1-05 GS 


(A2-J01/B-48) 


CLK 4.1-05 
{A2-JO!/B-49) 


CLK 4.1-05 
(A2-JO1/B-03) 


CLK 4.1-05 

(A2-JOI/B8-06) 
QQN 4.5-02 
(C2/B!-DOT-O7) 


CON 4.0-0l 
(C2-A03-51 ) 
CON 4.5-0l 
(C2/Bl-BO8-06) 


QQN 4.5-10 
(C2/B2-A0! —» DIT-Ol) 


C2N 4.5-21 
(C2/Cl-E01.EIT) 


CON 4,5-3] ——Dp [BURST 12-15) NOTCI TI 


(C2/C2-E01.£09.E17) 


C2N 4.5-20 
(C2/CI-AO!l — DIT-Ol ) 


QZN 4.5-00 
(C2/B1-Cl4-D1T-01 ) 


CQN 4.5-30 
(C2/C2-A0Il —» DIT-O1 } 


CQN 4.5-11 
(C2/B2-E0! .E09.E1T) 


SHA 4.0-01 
(B2-A06/A.COT/A) 


(-SYSCLK(85)3 


(-SYSCLK( 86) 


-CLECK 
(-SYSCLK( 603 


(~SYSCLK(61)3 
(-SYSCLK(62)] 
(-SYSCLK(63)] 
(-SYSCLK(64)] 
{-SYSCLK(65)] 
(-SYSCLK( 663 
(-SYSCLK( 67)] 
[-SYSCLK(68)] 
(-SYSCLK(63)J 
(-SYSCLK( 70) 
C-SYSCLK( 7171 
{-SYSCLK( 72] 
{-SYSAK(T311 
(-SYSCLK(T4)] 
C-SYSCLK( 75) 
€-SYSCLK(76)3 
[-SYSCLK( 80)] 
£-SYSCLK( BI) 
(-SYSCLK( 82) 


{-SYSCLK( 83) 


INHIBIT NEXT INST 
C-TNHNTI Gi -(64) 


(1-183) 


-(+STKMAN) + STKCLR 


@ -(66) 
64) -{0-63) 


-STACK EMPTY 
(-STKEVP] 


C-NSLSXBI 


-B2 UMEM 
C-UMEM(O-63)3 


~INT DQNE 
(-XFER],. 
C-ZUTB(O. 113-1593 


+INT 
{-NINTRI, 


-C! UMEM 
C-UMEM(0-63)] 


~BI UMEM 
C-UMEM(0-7 1 


~C2 UMEM 
C-UMEM(0-63)] 


+ST2P 
C-ENI +ENZ] ' 


[-2UTB( 0-6. 9-14) .UTC( 0-5) 
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IN B1s( 13-16) 
Cl .2:(67) 
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-(5) ENS |] Di 2/880: T 714 IN olstl 
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é4) -E(0-63) 
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(C2-E06/A— E15/A) ane parte - 
C2N 4.1-00 -ACSBT! 
Greil ca Ram | comitlatiaem, — (eicagen 
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C2N 4.1-00 
Nu [-NOF2( 12-153 scare 
+( 24-27) +( 12-15) (C2 BI-E08/C 
SHADGW (a) (C2/B ; DOG) 
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DATA MEM 3 
SHADOW WIRED 
"AND' 03 


At—Nal, 
sieht 


Al —Nah 
Sip 


coe 


3h 


At —Nal, 
31 et —7 


C-INSREG( 160-175) (8) 


ADD 4.3-00 <5) (-WAND22( 0-15) (16) C-INSREGC 160-175) 
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~SHAD@W WIRED “AND’ 12 
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1 (16) C-WAND20( 0-15) - S>—O- PU 4.3-00 
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-FALL THRU INHIBIT 
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(-2FFCLK(27)] 
(11-08) 
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(C2/BI-COT-02) 


CQN 4.5-01 
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CQN 4.5-03 
(C2/BI-D10/A-05) 
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(C2/BI-BIlO-19) 
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C2-B14-5 
C2-B1 4-4 
C2-B14-3 
C2-B14-8 
C2-B14-9 
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C2-B14-15 
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aN 
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(C2/B1-C!0-C6) 


CON 4.5-03 
(C2/Bi-BOT/A-15) 


CQN 4.5-04 
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C2-Bl 4-16 
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C2-BI3-26 
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C2-B03-6 
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(C2/B1-CO9/B-22) 
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Re sheeis -FIDZ0 oY TTI fis Eel ; (C2/B1-D1 3-12) ‘C2-BOS-04) 
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C2N 4.5-02 (A) (C2-B03-03) 12 1 
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(C2/ 81-06-25) C2N 4. 1-00 (3-25) C-FCKC( 2 )/ ADI CKAI ADD 4.1-00 
Cen 4.5-03 ae ences (C2-B04-25) § 326) (D2-FO5/ A. FCEY A-46) 
(C2/Bt-310-15) ~CENTROL OC FIELD (1) Aieiie on (C2-BO4-25) 
CBN 4.1-CO ECF IDIO} 0 TPEO CON 4. 1-00 = LEO Cte} ~FCKC( 3 )/ ADICKBI 
E0e/: {6-@) (C2-£03/ 8-47) ‘24) Ts) >—G- add 4. 1-00 
(C2-E0e/A-1 9) (C2-B09-06) (C2-B04-24) oe (D2~GOS/ A, CCE A-46) 
ta. daap (oCLKee/FCLC13I1 aes Bee tae beiee 
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XMU 4.0-02 wan, C-LMTD( 0-631 @) 
(D2-Cl | -» CO4) 


LEVEL 4 DIAGRAM SES TENT OT Te aE 
ome Secs, [oa [| 
OEVEL2ZP MENT re 


DIVISION | ps-cepud: c2/cl CN 4.5-20 IV-3-39 


~INTERRUPT D@NE 
C-ITO@NE(0}I G+ MUL 4.0-07 


CENTRAL >——- NU 
C-TTDONE(1)J ea . 45 
STATUS RGTR 
(A2-A15-C8) Ns 
>—— NU if 
[=TTDNEZT) 9 aay 4, 10-01 
»>——- NU (D2/E1-808/C-23) 
“INT DONE -(0) COEIDANE(21) 5) u_4.0-08 >— ww 
GON 4.5-04 —>>—_ TTD =) (ae sboe/ A coef AG8) > a 
(C2/B1-COT-08) (C2-CtI-1) +(0} C-TTDONE( 3) MUL 4.0-08 | 
+1) ae C-ITDONE(28)1 
=e} COMPARE UPPER (7-3) TO} >—-O- XMA 4.11-01 
=; (A2-E08/A —> El 1/A-C8) (C2-CO8-03) +1) (D2/E2-COT/C-20) 
| +2) NU =(2) C-ITDONE(29)] 
>—-O- XMA 4. 1-00 
see > — Nu <3 (02-F 1-08) 
=) (=TTOONE 413.9) sy 4.0-00 x3) 
+5) SHIFT @PERAND/D@UBLE SHIFT RGTR Ts} —" 
=(6) C-ITDONE(5)] ( A2-KD3/A —» KO6~-08) +14) 
x7) a ae +5) f-TIDONE(SOVISY > app 4.0-00 
+6) =) A & B SPERANDS 
+7) ooo =(7) (D2-FOI/A.FO4/A, 
+te" C-ITDONE( 31) hy we as 
>— NU A & B QPERANDS 
(-TTORNE6I3. spy 4. 1-00 (D2-FOS/ A. FO8/ 4. 
D@UBLE SHIFT RGTR/SHIFT 2PERAND Sane The 
(-ITDRNELT)I (A2-K10/A —> KIZ/A-08) 
> ——— NU 
[TTDREL2IS, spp 4.0-00 
QUTPUT RGTR 
C-TTDONE(33)I ma tee 
(Az-H08-08) QUTPUT RGTR 
(D2-HOG/A.HOT/A-O8) 
> — nu T2112] EOI7E0! 
CIMAEB I OD Egy 4.0-00 
FILE C2NTRAL -INT DONE 
(A2-H1 4-08) (13-16) 
C-TTDONE( 917 (C2-Ci4-16) (-ETO@NEC 151) S++ DMU 4.11-00 
—E- FPC 4.0-00 (B2/E2-E 10-24) 
(C3-D08-08 ) 
> C-ITDONE(16)) aes 
INPUT ADDRESS REGISTER 
>—— Nu “ (B2-DO3-08) 
(-ITDONECI7)I onan 
2 E-TIDAEUO IY 6. poy 4.0-01 DATA COMPARE REGISTER 
3} (B2-GO7.HOS-08) ener (B2-DO! —* 005-006-068) 
28) E-TIDONEUIIS) 5 poy 4. 1-01 (B2/B1-E10-24) 
=C10) (B2-GOS. HO6-08 } (-ITTDONEC19)1 
= >—-O- DM 4.2-00 
: 7 TOT >—— NU INPUT ADDRESS REGISTER 
(B2-A08-08) 
112) 7 >— mamma Ee ye 
nara = A2u »—Q- MU 4. 10-00 (B2-Al2 — AIl5-08) 
=(14) C-ITDONE( 13)1 
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1B} (B2-CO8-08) - 
>—— Nu C-ITDONE( 221 DMJ 4.3-00 
> My ADDRESS REGISTER 
_ (B2-DO8-08) 
CTTDMEUIAI SS, A ogy 4 09) [-ITDONE( 23)] DM) 4.3-01 
DATA CaMPARE RGTR CCD] ee ie REGISTER 
-COl -» C04-08) -D10-08 
>—— NU 
>——— NU 
>—— NU 
>—— NU 
-INT DONE 
(S)—EXER/BUTB 0.1, 13-15)1_yp Con azdeen 


(C2-D0! —DI5-08) 


CON 4.5-21 IV-3-41 


Pp 2 | 6-6 | Ce-Ms-6 


=A00_16 (10) =AD0 17 (3) -A00_ 13 (3) 
C2-CO9-3 [-aD0 17 (10) | P_=ADD 12 (3) | 
PsP e=i | ce-00s=1 =Ha0015 (19) 13) Se ee Seo 
ee oe: =NADO 14 (10) |_=NACO_10 (3) | 
Gores ADD 13_(10) P=A00 17 (5) _} | =A00 13 (5) | 
| 8 ee25 | e-008-25 | 4f_-ADD 12 (10) "| |__=A00 16 (5) | p= a0 12 5) | 
[9 | 24 | ce-009-24 =NADD_10_(10) ches 3|__-NADD_15 (5) -(5) [=Nabo_ 10 (5) | 
Pio ft iat5 [ ce-ci2-15 af -NADD 11 C10) | -NADD 14 (5) _ | a) =NADO TT (5) ) 
Le Ee T=300 12-C [= 30017 149) p= 300-1314) 
| -AD0 12 (4) | 
P_=NADD_10_(4)_) 
P_-NADO It (4) | 
P__=ADD 13 (2) } 
Pp -80D 12 (2) | 
| =NADD IT (2) ) 


| -NADD (5 CII) | . = 
=NADD14—C11) {2) {@) 


F8 


-ADRS O (2-11) @) 
C-PREGO(O-3)/PREGO( 2-11] 
CQN 4.0-01 —S 
(C2-A06. AOS) A 


“ADRS (0-1) -ADD [6 (0) 
[-PREG4K(O=1 )/PREGO(O-1 )] 
| -NADD It (9) ) 
CON 4.0-01 —>> E477 — 2) 
(C2~A08/ A) (C2-CO9-17) -ADD_ 12 (8) 
(8-21) *I-aDD_13 (8) 
(C2-CO09-+?1 ) 
4p -NADD_ 10 (0) | af -NADD It (8) |} 
| -ADD IT C1) | p_ -ADD 12 (7) } 
| -ADD 16 (1) 1} P| -ADD_ 17 (7) | | ADD 13 (7) | 
| _=NADD 15 (1) | | -NADO 15 (7) | P_-NADD_ IG (7) | 
PANADOL (7) } 
P=ado 131 
| ADD 12 C1) } | -ADD 17 (6) | | -ADD 13° (6) | 
Ter-=Rapo 1c) | -NACD 11 (6) | 
Faf_=Naoo 10 (6) | 
-ADD I (0) 
[= ADD 5 (30) 
| _-NADD 7 (3) J 
| _-ADD 6 (5) J 
4|____-ADD 6 (0) | FADD 5 (5) | 
“{_-NADD 8 (0) J [_-NADD 3 (5) J “|___-NADO 6 (5) 
| _~-ADD 1 Ct) | -|___-ADD 2 (4) | 
| _-ADD 2 (1) J -ADD | (4) P_-ADD 5 (4) J 
P_-NADD 3 (1) J =NADD 3 (4) 
PADD 5 (1) J y_-ADD 2 (2) | 
Y_-ADO 5 (2) | 
[-NADO_T_C1)_] | —=NADD 3 (2)_] 
[=NADD7 (2) 
“ADRS | (2-11) 
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(€2/C2-E10—> E16) 
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DIG/D10 28 
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(C-NADD6(0-11 9] 


(-WRITEB) 
C-NADO7(O-1 1) 


~-WRITES] 
C-NADD4( 0-113 

(-WRITE4I 
C-NADD3( 0-1 1 J 
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{-ADD2( 0-11] 
(-WRITE2) 


C-ADD1CO-11 I 


(-WRETESI 
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INSTRUCTIZN MEMORY 


112470] DC8/ DCE : 

CCe/ CO8 33 
BO@/ C8 34 
eat] Ace 

COt/COT oT 
607/BOT Rs] 
12470} AO = 
006/006 40 
CO6/ COG 41 
112470] BOG/ BO6 

DOS DOS 44 
12470] COS/CO5 45 
11247Q] BOS BO +6 
DO4/D04 48 
12470] CO4/CO4 49 
B04/ 604 <0 
A04/ A04 51 
DOY DOS 52 
COY COS ot 
BO3/ BOS 54 
12470} DOe/D02 36 
CO02/ C02 
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AO2/ A02 sg 
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AUX WWD 
BIT 
pO | tae} 3-10 | Ce-c2-36_ 13-9 Ca-€2-35 | 
ee eo Ec 
p 6 | 154 | te-6 | Ce-C3-32_ 2-3 Ce-€3-29 

Pp 8 | 36 | te-16 | Ce-cg-4e fT te-2t | Ce-c3-4T | 
LS ft ist | e-24 | Ce-c3-50 2-19 C2-C3-45 | 
PO | 138 {12-20 | C2-C3-46 2-17 C2-C3-43 

Pott | sg tani | Ce-C5-42 2-15 | C2-C3-41 
pte | 140 [  tiO | Ce-C4-36 | wt Ce-C4-33 
Pts | 4 | ine | 2-64-34 | t- 3 Ce-C4-29 | 
pt4 | 42 | ies | Ce-C4-32 | wt | Ce-C4-27 | 
Pts 7 143 i-4 1 C2=C4=30 
p16 144 | e256 | Ce-c4-52_ | t-25 | Ce-C4-51 
p68 | 146 [i t-20 | C2-C4-46 I-13 | C2-C4-45 | 
PIS f t47 | iH16 | Ce-C4-42 ft =t 7 Ce-C4-43 | 
| 20} 148 | S10 | Ce-c6- 56 9 C635 
p22 1 50] 6 | Cece 323 e629 | 
pes fi | 4 | eco Ce 2T | 
24 te | 26 | Cece 52 25 Ce-c6- 51 
| 26} 178 | S20 | Ce-C6-46 | SID Ce-C5-45 
28 | 180 | 820 | Ce-cr-46_ | B19 | Ce-C7-45 
| 29 { 16I | BiG Ca-cra42 | 5 Cees 
| 30 | ibe | 6 10 | Ce2-c7-36_ | 9 | Ce -CT-35 | 
PSI} es | ee | Ce~cr- 34 Ce-C7- 335 
| 32_] 164 | 6-15 | ce-co-41 | 6-10 Ce -C 9-36 
LSS | 165 | 6-9 | Cece GB eH 
} 34 | lee | Gat Cees 6 e922 
36} ibe} Se | Ce-cl0-s2_ | 5-3 Ce-€10-29 | 
| Sr | eg | S-4 | Ce-cio-s0 St Ce-Ci0-27 | 
38} 190 | 6-26 | C2-C3-52_ | G25 | C-€9-5) 
| 39 J ist | 6-24 | ce-co-50_ | G21 Ce-C9-47 | 
40 | 52 | S26 | Ce-cio-s2 {5-25 | Ce-Clo-s5i | 
| 44 | 156] 4G | Ceci i-42 | 45 Cech i-4i | 
C2-Cl 1-36 
146 1 156 | 4-8 C2-Cii-34 | 4 C2 C1 1-33 | 
at } sg | 4-6 CC | 4 Ce-C1-29 | 
| 48] 160 | 3-26 | ce-Clea-se | 3-25 | Ce-ci2-5i_| 
| 49 J tet | 3-24 | C2-Cl2-50 | 3-20 | C2-Ci2-46 | 
| 50} 162 | 3-21 | Ce-Cle-47 {3-19 | Ce-C 12-45 | 
Pst 63 tO Sei7 | Ce-Ci2-43 | 3-16 | Ce-C1 2-42 | 
| 52} 164 | 2-16 | C2-€15-42 | 2-15 Cech 3-40 | 
| 54) t66 | e-7 | Cee 5- 355 |e CCH | 
| 56 fj tee [tm | Ca-Ci4-27 | 2-26 | C2-C1 3-52 | 
| orf i69 [2-25 | ce-cis-51 | 2-24 | C2-C13-50 | 
P58 | tof 2-20 | C2-C13-46 | 2-2) Ce-C1 3-47 | 
| 53 tvt [ en-19  Ce-cis-45 [em iT | Ce-C1 3-43 | 
60 [ive {| i-15 | Ce-ci4-4i | -tO_ | Ce-C1 4-36 | 
PY 6i irs 8 2-14-34 | 9 | 2-14-35 | 
P62 fra | tat Ceci 4-33 |G Ceci 4-22 | 
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CON 4.5-01 
(C2/BI-E12/C-13) 


C-INTRII 
(10-1) 
(C2-C05-2T ) 


EIS/EIS 


~(0} 
-(1} 
+(0) 
+( 1) 
-(2) 
-(3) 
+(2) 
+(3) 
-(4) 
-(5) 
+( 4) 
+(5) 
-(6) 
-(T) 
+(6) 
+(T) 


-(8) 
-(3) 
+(8) 
+(9) 
-(19) 
-Ci) 
+(10) 
+C11) 
-(12) 
-U13) 
+(12) 
+(13) 
~( 14) 
-(15) 
+14) 
+(15) 


C-NINTR(O)] 


(-NINTRC1)) 


C-NINTR(2)J 


(-NINTR(3)] 
(-INTR(4)] 
C-INTR(5)] 

{-NINTR(4)] 


(-NINTR(5)] 


C-INTR(6)/ 


WAND20(9)) 


(-NINTR(6)J 


C-NINTR(7)] 


C-INTR(8)] 


(-INTR(9)} 


C-NINTR(8)} 


C-NINTR(9)I 


{-INTR(10)] 


C-INTR( 11 


{-NINTR(10)1 


E-NINTR( 11) 


€-INTRI 
C-INTR(13} 


C-NINTR(12)3 


C-NEINTR(13)] 


C-INTR(C 14] 


C-INTR(15)] 


{-NINTR(14)/ 
NINTR(27}] 


C-NINTR(15)/ 
NINTR(24)] 


>— nu 
>— Nu 
CQ2N 4.3-00 
(A2-A02-15) 


>—S- RPU 4.0-01 


(B2-GO7.HO9-10) 
>—— NU 

>——— NU 

> RPU 4.1-01 


(B2-GO09.HO6-10) 


y—— FPA 4.0-12 
(D3-FOT-17) 


>—S- FPU 4.0-00 
(C3-BO8/A-20) 


>———- NU 
GN 4.5-04 13-16) 
»—-2- OM 4.10-03 (C2/B1-CO8/B-11) 


(B2/B2-E0T-19) (C2-C02-42) 
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INPUT DATA RGTR 
(B2-Cl1/B.Cl2/B-10) 
SHA 4.0-00 
GROUP SELECTOR 
(B2-K02-4T ) 

——— NU 


»>—2- DMU 4.0-00 


INPUT ADDRESS RGTR 
(B2-CC8-10) 

OMJ 4.0-01 

QUTPUT RGTR 
(B2-C02.C03,.COI-10) 


DMJ 4,10-03 
(B2/B82-E0T-18) 


DMJ 4. 11-03 
(B2/E2-£0T-18) 


> DM 4.11-03 


(82/E2-E0T-13) 


DMU 4.1-01 

INPUT DATA RGTR 
(82-D11/B.D12/B-10) 
DMJ 4. 12-03 
(82/BI-EOT-18) 


»—-O- DM 4. 13-03 
(B2/E1-EOT-18) 


>—-2- DM 4.1-00 
INPUT ADDRESS RGTR 
(B2-D09-10) 

>—O- DM 4.1-01 
QUTPUT RGTR 
(B2-D02,.D03.D01-10) 
FPD 4.2-00 
(A3-FOT/B-O7) 
XMA 4. 10-01 
(D2/E1-BO8/A-24 ) 


> OW 4.12-03 


(B2/B1-EOT-19) 


>} DMU 4.2-01 
INPUT DATA RGTR 
(B2-A04/B,A05/B-10) 
XMA 4.11-O1 

(D2/E2-COT/A-23) 


(7-3) 
(C2-C08-293) 


»—G ADD 4, 1-01 


CZMPARE RGTR 
(D2-HO8/B-10) 

ADD 4.0-00 

A/B @PERAND 
(D2-FOI/A.GOI/A-10) 


(-( +INTR}} 


C-NINTR(2 1] 
(-NINTR(22)) 
C-NINTR(163] 
(-NINTR(17)) 
C-NINTR( 18) 


(C-NINTR(19)] 
+INT 
[-NINTRI. 
(10) (-OUTBI 3-7. 12-15) NOTC(7T)} 


C-NINTR(23) 


(-NINTR(24)/NINTR(I5)] 


(-NINTR(25)] 


C-NINTR(26 )3 


C-NINTR( 27 )/NINTR( 14] 


(-NINTR(28)1 


C-NINTR(29)] 


>—-O- ADD 4.0-00 
A/B SPERAND 
(D2-F04/A,GO04/A-10) 
XMA 4.1-00 
(D2-F1 1-10) 


DMJ 4.13-03 
(B2/E!-E07-19) 


m—O- DM 4.3-01 
INPUT DATA RGTR 
(B2—-D06/B. D05/B-10) 
>—O- DMU 4.3-00 
INPUT ADDRESS RGTR 
(B2-D08-10) 
>—O- DM 4,3-01 
QUTPUT DATA RGTR 
(B2-D13.D14.C14,010/8) 


>——. CEN 4.4-00 


(C2-D0!1 — DI5-10) 


>—— NU 
>—— NU 


ADD 4.1-00 
A/B SPERAND 
(D2-FO8/A,.GO8/A.HOT/A-10) 
DMU 4.2-01 
QUTPUT DATA RGTR 
(B2-Al3.A14,A15-10) 

»>——— NU 


>—— NU 


ADD 4.1-0O 
A/B @PERAND 
(D2-FO5/A.GO5/A-10) 


>—-2- ADD 4.0-00 
QUTPUT RGTR 
(D2-HO2/A,HO3/A-10) 
>— NU 
>—— NU 
>—E}- DM 4.2-00 
INPUT ADDRESS RGTR 
(B2-A08-10) 


Q2N 4.3-00 
(A2-HIO-15) 


>—— NU 
y>—— NU 
>—O)- FGU 4.0-01 
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Hes ees Ne welnan apo Teta 
Tt a 
| __-ADD 17 (2) | 
=ADD_I7 Ctl) | -ADD 16 (2) | 
“(t) -NADO_15 C11) ~(2) | =NADD_15 (2) | 
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4. DATA MEMORY UNIT (DMU) | 


SYSTEM FUNCTION 


The data memory unit, which is located in the base processor, stores 
variables, intermediate operands, and results presented from the crossbar 
and sends the same data out onto the crossbar. 


GENERAL DESCRIPTION 


Each base processor has four data memory units, each with 4096-word 16-bit 
data file and a l6-word 16-bit index file and associated registers and 
control. The data memory unit takes one clock cycle for any operation. 


New operands can be accepted and new results can be available each clock 
cycle. 


LOCATION 


PANEL: B2 
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XXXXXXXXXXXXXXKXKXKXXXXX 
XXXXXXXXKXXXXXXXXXXXXX 
XXXXXXXXXXXXXXXXXXKXXX 
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LSI AND AUX BOARD 


Figure IV-4-1. Location of Data Memory Unit Logic Circuits 


FUNCTIONAL DESCRIPTION 


The discussion in the following paragraphs refers to the simplified block 
diagram of the data memory unit as shown in figure IV-4-2 and the level 2 
diagram DMU 2.0. The control register receives the 12-bit operation code 
from the l6—bit dynamic control field of the instruction word. The bits of 
the operation code determine what function the data memory unit will 
performe However, the DMU cannot perform the function unless the enables 
from the control register and microinstruction register are gated by the 
presence of the C clock. The load functions controlled by the A and B 
clocks are not inhibited by the absence of the C clock. 
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The 12-bit input address (A) register, the l6—bit input data (B) register, 
receive address and data from the crossbar when enabled by the A and B 
clocks, respectively. The least significant 12 bits of crossbar output 
4(DMU 0), 2(DMU 1), 5(DMU 2), 6(DMU 3) is used as the address in all 
directly addressed operations on either the 4096-word data file or l6-word 
index file. The least significant 4 bits of the A register provide the 
address for the index file. The data in the B register may be written into 
the data file, the index file, or passed directly to the output register Z. 
(Note that the data loaded into the B register comes from the same crossbar 
output as the address loaded into the A register, thereby possibly creating 
conflicts between address and data during some write operations.) 


The 12-bit increment register I, 12-bit address compare register CA, and 
16-bit data compare register CD are loaded when enabled by clock C. As was 
the case for the address register, the increment and address compare 
registers are loaded from the 12 least significant bits of the crossbar 
input. The increment register value is the increment/decrement value used 
to obtain the index address during an increment/decrement instruction. The 
address compare register provides one of the inputs to the address compare 
network. 


The address specifying the memory location to be accessed in the index file 
comes from either a ring port unit or the input address register via the 
address multiplexer. The data to be stored in the index file comes from 
either the B register, a ring port, or the adder via the index select 
multiplexer. The output of the index file goes to the adder network where 
it is incremented or decremented by 1 and then written back into the index 
file; to the address compare network where it is compared to a 
program-loaded value, to the output register where it is available to the 
crossbar, or to the data file as an address. 


The address specifying the memory location to be accessed in the data file 
comes from either the A register, or the least significant 12 bits of the 
index file via the data address multiplexer. The data to be stored in the 
data file comes from either the B register or a ring port via the data 
select multiplexer. The output of the data file goes to the output 
register or interrupt processing through the data out multiplexer and the 
data compare logic via the interrupt register. 


The adder network performs 2's complement addition or subtraction on the 
least significant 12-bits of data from the index file. The adder can be 
set to add or subtract 1 or the value in the increment register. The 
result is to change the index file entry as required. The output of the 
adder is written back into the index file at the same location the 
original, unchanged data was read. 


Iv-4-1 


The two compare networks perform a magnitude compare of the current TIMING 

contents of the address compare or data compare register to the address or 

data of the current data file operation prior to any post increment or : 

decrement. Two types of magnitude compares are performed: one is a 12-bit . CYCLE 0 | CYCLE 1 | CYCLE 2 | CYCLE 0 | 
(address) or l6-bit (data) compare of each value, and the other, for data 

only, is a 8-bit byte compare where each byte is considered as a separate 
integer. The output of the compare networks are loaded into the status 


register. 
Besides the compare-equal and compare-greater-than status, the status eee peat fe eaenels eae 
receives the sign-bit status from the output register. The early status 
; ; i ‘ : REGISTER, STATUS AVAILABLE 
bits, which are available at the same time as the data from the file 
: ; : ; _ ENABLE AVAILABLE 
memories, include the sign-bit and the address compare results. The data OPERATION * 
compare results are available one clock cycle later. : LOAD 1#, CA #, LOAD 
OR CD# INSTRUCTION 
REGISTER 
LOAD CONTROL * IF CLOCK C SELECTED 
REGISTER #1F FUNCTION AND * SELECTED 


STATUS 


Figure IV-4-3. Data Memory Unit Instructions Timing__. 
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Figure IV-4-2. Data Memory Unit Block Diagram 
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(C2-E02/B-32) INTERRUPT D2NE [-WANDOI (0-111 ewe 
CON 4.5-21 C-TTDONE (16) P {es 25.45 Ts te SHADZW WIRED 
pee “AND” 
(C2/C1-£01-O7) SHADOW ROW SELECT 3 | et 6 os (12) AND’ O1 
SHA 4,0-02 eee a2 sa 2.25.8 32.19.20. “DATA MEM | 
(B2/C09/B-51 ) ae ae awe DC FIELD (0-11) -MICROINSTRUCTICN 
‘ie 24> 52.50.48 CON 4. 1-00 -Q->-[-FIDI0-B)3/-DMI MINI nT C-MI) DMJ 4. 11-03 
G5] OC FIELDS FANQUT MICRBINSTRUCTION 
(C2-E01/A —» E15/A-O6) +00 x Neer: RGTR 
ak 4.1-01 GS (-2FFCLK(12)] {B2/E2-E03) 
CAZ-GOI/B-45) i gan DATA MEM 1 CONT RGTR Hr i PCUNTREN TB SDD 
CON 4.1-00 {GUS 3/GOOMII ZERMIN 25: i (B)=LOELL) EeWANDOH (0-1) ere 
eats ree Te a) Ge 
(F) DMJ 4. 1-01 SHA 4.0-01 Cunsi we 4s "AND" 1 
(B2-006/B-10) (B2-COT/B-51 ) 
(E) OMU 4. 1-01 
(B2-CO06/B-02) 
DMU 4.1-O1 (B) 
x (B2-D12/B-02) 
(2 DM 4.1-01 () 
(B2-D1 1/B-02 R 
DMJ 4.1-O1 . r 
ie Se ren ey (B2-D12/8,D11/B-10) arene oe 
(12) DMJ 4.1 1-01 
INDEX DATA 
(pio sane (B2/E2-A01 ) 
Decale! CJ) >— ow 4.11-01 
INDEX DATA 
one (B2/E2-A0! ) 
hs -INCR RGTR Td SHADZW 
CLK 4.1-05-G5> Yee S6 4) DMU 4.11-03 ——>; i) —HopE nel, af =(O-11) __ C-WANDON( 0-111 eg 
(A2-CO!/B-47) (B2/E2-£01-08) -SHADOW RW SELECT 6 =. eRe thal : (2) ene WrRen 
~SHADW ROW SELECT 5 Ce eas C-URS6C II |_| ————s eke 
gees C-URSSC 1) . 
: (B2-AOT/A-25) 
(B2-A09/B-51 ) 
(J) DMU 4. 1-01 
(B2-D02/A-35) 
NOTES: 
DMWU 4.11-03 ——> 
(B2/E2-E01-16) 
e Z\ BITS 8-11 ARE DUAL TRANSMITTERS. 
t-A . 
ri 6.4 © ) COMPARE 2DRS Spent Eee ee 
pe One DATA MEM@RIES ARE THE SAME. 
51.49.47, (B2/E2-E12,E13) 
-Ci! TREGISTERS [DMO] DMI | DM2 [DMS | 
(-SYSCLK( 351] os (0-11) roaNTRaL [C13] 015| AS | 004, 
CLK 4.1-05 pees 5, r -(4-11) -ADRS CMPR TZ SHAD@W LADRS_RGTR | 008} 09 | 808 | Dog 
(A2-CO1/B-06) = a |} Ge ra IRC C-WANDO!(CO-1 17 ADRS C2NP Cos | Al2| DIO 
DW) 4.1-01 6) NTERRUPT_D@NE XFR_ 8 TNS ©) (8) (12) DMJ 4.4-00 
as 19420.7.5, SHADaW WIRED cos orate 
(B2-C06/B.DO1/B-08) 1,52,50.48 *AND’ Of . la 


|| tes 


iis) 


INDEX Cl2| Dle 
Cit} Oil 208 
CO5 | DOT] All CO 
att 
cul AQ5 
roar et Slee 
ieee =) Cdl Ci4 
STATUS Col; DOI | AIS} Cl4 
COS | DOS} AIS 
co2 | 002 | Al4 


OI3 
EE BAER 
C02 } DO2 | Al4) DI4 


LEVEL 4 DIAGRAM 
DATA MEM@RY | 
A.I.CA. CONTROL REGISTERS 


GD ayaa 


CEVEL2PMENT 
DIVISION 


PTs Te 


DI4 


DB-B2RPU: B2 


(B) DMU 4.1-00 
(B2-D12/A-03) 


DMU 4.1-00 
(B2-D09) 


INPUT DATA REGISTER 


[BJ 


DATA COMPARE REGISTER 
[CO] 


~c9 = 
= [i208] 012/8853-8/6 
Ck 4.1-05 Q5)—ESrsaK3371 jie 
(A2-CO1/B-49) 
-X BAR 2 QUT (4-15) 
C-XBA(O-15)(2)/ 
CON 4.2-01 GpS>-DMIXBILO=1593 -10-15) _] 
DATA XBAR 
(C2-KOI —> G04-30) -C10 
CLK 4. 1-05 G5) SSAK(34)1 
( A2-CO1/B-03) “DATA MEM I CLK B 2 1. 
cen 4.1-00 -Q5 C-CLKIt/OMICLB] PC EN@ 46 TT 
(C2-£02/B-50) ; i 
(B2-D09-08) “““ -SHADOW ROW SELECT 2 
ee C-URS2C1 1 
(B2-C09/A-25) 
+INTERRUPT 
CON 4.5-31 CNINTROD)3 DMJ 4, 1-00 
(C2/C2-E13-04) (B2-DI1/A.D12/A-10) 
DMU 4, 1-00 
(B2~Di 1 /A-O3) 
~ci2 
(n2-006/ 4-08) FINTERRUPT 
ie [-NINTR(10)1 
(A2-003-10) D01/8857-6/6 
-(0-15) 
-C13 (16) 
CLK 4,1-05 G5) ESSAKiST 
(A2-CO1/B-50) 
DMU 4.11-03 onl} (ae ee es a 
(B2/E2-£01-05) INTERRUPT D@NE EN@ 46 1735.7 
CON 4.5-21 Q>>—L-EIDMEUITII DER 8 IIN® 6 
(CA/CIPEDIR III «Shee eae, r=: w 
alia eee C-URST(1)1 Py 
(B2-AOT/B-51 ) 
+INTERRUPT 
CON 4,5-31 ~<Q3>—ENINTRU 
(C2/C2-E1 3-05) 


(G) DMU 4. 1-00 
(B2-CO6/A,DO7) 


8 O-1 


(}1.208) CO6/8856-8/ 8B BITS 0-7 
po UL & 
NS 
1 


22.21.6.4, 
51.49,47, 


-CLECK 
(-SYSCLK( 141] 


CK 4.1-06 >> 


(A2-A02-47 ) 
DMJ 4.11-03 —S 
(B2/E2~D05/A-14) 


DMJ 4.1-00 (H) 
(B2-006/A-35) 


C-cada 
-SHAD@W RAW SELECT 5 


(O15) 4) 
(3) “STATUS (0-6.8) 


OMI 411-02 —>; MSI (8) 


(B2/E2-E11.£14/A.B) 
C14 


STATUS 
CK 4.1-05 5 (-SYSCLK( 38 )1 
(6) (AZ-COl/B-04) 
-SHAD@W_R@W SELECT 6 


+STZP DATA MEM | 
C-NSTPO13 


DMU 4.1-00 (J) 
(B2-D12/A = DOT/A-35) 


DMJ 4.0-01 
(B2-A06/B-26 ) 


“DATA 
x0} >— DMU 4.11-01 
( B2/E2-A03 —~ B03. C02 —» 802) 
INDEX FILE 
INPUT DATA T@ SHADGW DATA SELECT 


C-WANDO!(0-15)) » DMJ 4.4-00 


-DATA C2MPARE T2 SHAD@W 
(-WANDOI( 0-15) 


-QUTPUT DATA 
{-20 ((g) 912) 


(jAcls 
DMU 4.11-00 —S 
DATA SUT 


(B2/E2-CI6—> DIS.AIG-> BIS) 
-C15 


CLK 4.1-05 5 (-SYSCLK(39)] 
(A2-CO1/B-05) -CLECK ENABLE 


DMU 4.1 1-03 ——>>——EGE] 
(B2/E2-DO5/B-07) 


(el 


-SHAD@W ROW SELECT 4 


SHA 4.0-02 T-URS4(1 I 


( B2-A09/A-25) 


STATUS REGISTER 


2B] D01/8857-A/B Belts 2.8. . 
L 


| L (02.814) C-WANDOI( 12-15) 


Cy EN 
| | fi rep) DO03/6B58-A78 
IES 717 ay 


(4) NU 


-DMI STATUS RGTR T@ SHADQW 


(4) NU 
L\ 


-DATA MEM! STATUS 


=10-6 BIg) {-DMISTS(0-6.8) > CaN 4.3-00 


CZND VECTZR 
( C2-GOG —> HO9) 
-OMI STATUS RGTR T@ SHADQW 
~(3-6) a (-WANDOI( 12-15)] DMU 4.0-00 
SHAD2W WIRED 
‘AND’ OL 
QUTPUT DATA REGISTER 
m 
-(0) (-DMISTS(7)} +O can 4.3-00 
(C2-HO9-08 ) 
-DATA QUT 
(-DMI@UT/ 
] -(0-15) (6) XBRICO-15){4)]] CEN 4.2-01 
DATA X BAR 
(C2-KOl — GI5- 
OT.29) 
é 
—-QUTPUT DATA Ta SHADZW 
| {| _({ene 46 [| -(0-15) (6) C-WANDOI (0-15) DMJ 4.4-00 
SHADZW WIRED 
*AND' Ol 
NOTES: 
A\ DEFINETIQNS 2F STATUS BITS 
BIT MEANING 
o. ADDRESS = ADDRESS CZMPARE. 
I. ADDRESS > ADDRESS CZMPARE. 
2. DATA = DATA COMPARE. 
3. DATA (UPPER) = DATA C2MPARE (UPPER). 
4, DATA (LOWER) = DATA Q2MPARE (LOWER). 
5. DATA (UPPER) > DATA Q2MPARE (UPPER). 
6. DATA (LOWER) > DATA C2MPARE (LOWER). 
. T. @UTPUT DATA BIT 0. 
8. DATA > DATA CZMPARE. 


A BIT O IS A DUAL TRANSMITTER. 


LEVEL 4 DIAGRAM 
DATA MEM2RY | 


ED ian 


DEVEL2PMENT | REGISTERS 
DIVISION | pB-BeRPU: 82 


IN/@UT REGISTER. STATUS AND CZMPARE 


CBOE TENT TOW Na REV 
Leese | | 
DMJ 4.1-0! IV-4-13 


(D) DMU 4.2-01 


(B2-A04/ AOS-B-O8} 


-X BAR DATA IN Siete 
DM 4.2-01 (A) {-DW2XBT) (-OFFCLK(18)1 
pe pek gard, INPUT ADDRESS REGISTER (A) CLK 4.1-03-Q5) 
Be aie (A2-H01/B-O! ) 
( B2-A04/B, A0S/B) 
~O-11) =(O-11) -MEMORY ADRS 
(2) CMA] spy 4.12-00 (4) 
-C10 23.27, 30.53-22,21, ADRS 
ak 4.1-01-G5 (-SYSCLK(42)] 6.4.51 ,49,47,.45 A (82/B1-BI0) 
(A2-GOI/A-29) ~CLOCK A CtO-3) ~8-11) (C1 yy Shite doce 
; ; iS ie ad 
CON 4.1-00 >) C-CLKI3/DM2CLAJ 1314 (4) ADRS MUX Se 
(C2-£02/8-47) “INTERRUPT D@NE (B2/B1-D03. E04} ‘ae 
CON 4.5-21 Q5>—C HDR 9) P| ENT 29.46 ITN 35.7 se Nee ei el re eas 
(CC/CI-EDISIB) Si pe inaw cer cer a rR tT* 6 @ DMJ 4.4-01 ee 
i 24.25.29, SHADW 
mere C-URS3(2)] | scot. 5 43 | Se Gaon. Pars twee 
(B2-C09/B-O1 ) +INTERRUPT 7.5.1. -DATA MEM 2 DC FIELD(O-11) joes 
[-NINTR(279/ (-FID(0-B)4/0M2MIN]_7>\-(0-11) = 
GN 4.1-00 45> (12) (8) 
CON 4.5-31 NENTR(I4) (C2-E01/A—> 
(C2/C2-£03-13) EIS/A-2! ) +l 
eas ost C-2FFOLK(13)1 
(AZ-GOI/B-51) saan DATA MEM 2 CONTROL RGTR _= 
re [GU 4)/ G2OMZ] 
( C2-FO3-02) —SHAD@W RW SELECT | ae 
(F) DMU 4.2-01 SHA 4.0-01 fARSI2)3 
(B2-Al2/B-10) (B2-COT/B-01 ) 
(E) DMU 4.2-01 
(B2-A12/B-02) 
ADRS COMPARE RGTR, [CAI 
~Ci4 DMU 4.2-01 (B) =ell f 
[-SYSCLK( 46) ( B2-A04/B-02) aaa | 
CLK 4.1-01 -cl2 
(A2-601/A-30) Be San a, saa 
“SHADOY RaW SELECT 5 ane 42-01 (K) +INTERRUPT |, + ——— 
“URS5(2 91 : 
SHA 4.0-02 ( B2-A04/B, AO5/B-10) 
(B2-409/B-01 ) 
DMU 4.12-03 — f-CE] 
(B2/BI-E01-08) 
-SHADZW ROW SELECT 6 
DMU 4.12-03 ——> {=e} es [-URS6(2 1) 
(B2/BI-EOI-16) : 
( B2-AOT/A-27) 
51.49.47, (2) =EOa LL) aac) >—— DM 4.12-02 
Ry 7 (eects cig 
(-SYSCLK(45)1 ce 2 XY (B2/Bl-E}2. 
CLK 4.1-01 > Cea 4 “ADRS C2MPARE T@ SHADOW 
glean EN@ 46 IT al45.7 i Gi 
ene ~INTERRUPT_D@NE | Se 6 GOAT) P aC4 1g) A ay tr WANDOR (On DMJ 4. 4-01 
.2-01 SHADOW 


(B2-A12/B.A15/B) 


je 
| dens 0 


WIRED *AND’ 02 


Zl 


OM2 CENTRAL REGISTER 


ns_10_|| “> 


s_1o || 
| 
B( 0-7) 


3) 


12D8] AO4/8B63-A/B 


(J) DMU 4.2-01 
(B2-A14/A-35) 


eae _ 
te | 
"LC2D 
(a Ite; 
ene 46111} 35.7 
jee || 
G2 __43 


INCREMENT REGISTER 
ian 


D(O-3)] -(B-11)\-(0-3) (-D) 
(4) DMJ 4,12-01 
ADRS MUX 
(B2/B1-DO3.E04) 
-{(8-I1 4) 
~MICRBINSTRUCTIEN 
OT) (e) {=} DMU 4, 12-03 
MICRE 
INSTRUCTIZN 
RGTR 
-DM2_ MICROINSTRUCTION r 
CONTRA TZ sHApaw —«‘ 8@/ BI-E03) 
[-WANDOS 
-(0-T) (8) (Aae (0-113 DMJ 4.4-01 
SHADAW 


WIRED °AND’ 02 


INCREMENT 
-(O-11) (-1] >— pw 4.12-01 
W INDEX DATA 
SCHENT (B2/B1-A0l — DO!) 
(a)=kOoLL) [-JJ >— DW 4.12-01 
INDEX DATA 
(B2/BI-A0! — DO!) 
-INCREMENT RGTR T@ SHADZW 
(p)=soo) [-WANDO2(O-1 1) Oud 4.4401 
SHADZW 
WIRED ‘AND’ 02 
NOTES: 


AX BITS 6-11 ARE DUAL TRANSMITTERS. 


2. EXCEPT FOR TERMS. ALL 
MEM@RIES ARE THE SAME. 


|REGISTER | OMO | DMI | OM2 | DMS | 
CENTRAL __| C131 O15] AOS | 004 | 
ADRS RGTR_| CO8 Ad8 | DOS 
lideall ERE 
CO5{ DOT} ATIC 


10 
10 
DOS 


INDEX Cl2}Dl2 |} A04 
Cll] DIt | AOS | 006 
CO5 | DOT | All | CIO 


aul Hibboite4 
Cll AOS | DOG 
DATA C04 | COG | Al2] DIO 

COI} DOI} AIS| Cl4 


STATUS COL] DOI | AIS | Ci4 
COS | DOS} AIZ} O13 
CO2 | DO2 | Al4 | D14 


er. Ea ed ata ay 

CO2 | 002 | Al4} DI4 

eel ee 
DMJ 4.2-00 Iv-4-15 


LEVEL 4 DIAGRAM 
DATA MEM2RY 2 
A.I.CA, Q2NTR@& REGISTER 


ED axa 


DEVEL2P MENT 
DIVISIEN 


DB-B2RPU: B2 


(8B) DMU 4.2-00 


(B2-A04/A~03) 
DMU 4,2~00 
(B2-A08) 
DMU 4.2-00 
(B2-AQ5/A-O3) INPUT DATA REGISTER 
-Cll 
ES TeOB) A047 8863-6/6 BlTo G- 
CLK 4. 1-01 -S)—LSYSAK( 43) { Ss 
( A2~GOI/A-32) -(4-15) 
-X BAR 5 QUT 
(-XBOA(0-15)(5)/ 
CON 4.2-01 OM2XBI(0-15)) (19) =!o=! 5) 8: 22 
A A . l. e e 
(C2-KDI -» GO4-50) -cle ee: 51.49.47, 
CLK 4.1-01 (-SYSCLK( 441] 
ae “DATA MEM 2 CLK B |, “22 Bade 2 
CON 4. 1-00 )-E GK 4/208) DFR 8 IN; 6 
(C2-E03/B-3! } cae 43 || oT: 
DMJ 4.2-00 (>)—asENTERRUPT DONE 5 a 
: =SHADGW RW SELECT 2 
( B2-AOB-08} pee 
SHA 4.0-02 
(B2-CO9/ A-27) INTERRUPT 
CON 4.5-31 CONINTRCIS}I (KY DMU 4.2-00 
(C2/C2-E13-14) (B2-AO5/A. A04/A-10) 
DATA C2MPARE REGISTER 
(CD) 
eee = 1_ [gaara IST 
DMJ 4.2-00 =I NTERRUET ee 
(B2-A06-10) 766 
-C15 
CLK 4.1-01 Q5)—SYSA.KU473 
(A2-GOI/A-31) 
DMU 4.1203 -CO1) 
(B2/B1-E01-05) “INTERRUPT DONE 
(corchsE0i-17) = 5 aac ($720.7. 5s 
= —SHADOW ROW SELECT T 1,52,50,.48 
(B2-AOT/B-O1 } 
+INTERRUPT 
C-NINTR(24/ 
ON 4.5-31 GD NINTR(15)] 
(C2/C2-E09-04) 
(G) DMU 4.2-00 
(B2-Al 1/B-08) 


(—ol2! 


(eyes) 


((g) G18! 


L(g rts) 


R 
(-SYSCQLK( 142) STATUS REGISTER 


Ak 4.1-06 -G> = —— 
ce = a ae eas 
DW 4.12-03 ————eed ENI —_ = 


(B2/B1-DO05/A-14) 
SHADOW RaW SELECT 5 


DMJ 4.2-00 
(B2-A12/A-35) 
(4) 
-STATUS (0-6.8) 
DMJ 4, 12-02 —; E88) (8) 
STATUS 


(B2/B81-E!1.E14/A.8.C) 
CLK 4.1-01 D5 (-SYSCLK( 48)] 


cl oat +ST@P DATA MEM 2 
DMU 4.0-01 CNSTPO2I 
(B2-A10/B-51 ) 


DMU 4.2-00 (J) ~SHADaW Row SELECT 6 
(B2-A04/A—> ALI /A-35) 


“DATA 
x0) spay 4.12-01 
DATA SELECT 
-INPUT DATA 12 SHADGW Asie ce BOS. 
[-WANDO2(0-15)1 Oa eal 


SHADGW 
WIRED ‘AND’ 02 
£00] sy pay 4. 12-02 


CEMPARE DATA QUTPUT DATA REGISTER 
-DATA QZMPARE T@ SHADZW ( B2/BI-DIG,E15) va 
C-WANDO2(O-15)] DMU 4.4-01 T2DBy Ala/G560-6/5 
SHADOW 


WIRED ‘AND’ 02 


-ZUTPUT DATA 
DM 4.12-00 —>) 41 (ps) 
DATA QUT 
(B2/BI-CI6—> 015.815 —Al6) 
-Cc9 
{-SYSCLK( 49}] 
aK 4. 1-01 <9 a | [s varel, 457 
eet oe sas ci per 8 IN? 's 
DW 4.12-03 SS 19,20.7.5,. 
(B2/B1-D05/B-07) [| \lane_4s 1.52.50, 48 


-SHAD@W ROW SELECT 4 
C-URS4(2 9] 


ENS__10 


SHA 4.0-02 
(B2-A09/A-2T) 


LEVEL 4 DIAGRAM 
DATA MEMeRY 2 
IN/@UT REGISTER. STATUS AND DATA 


CDE 


DEVEL2PMENT 
DIVISION 


CQMPARE REGISTERS 
DB-B2RPU: 82 


(4) NU 


-0M2Z STATUS RGTR T@ SHADOW 


-(0-2.8) [-WANDO2( 1 2-15)] 
(4) DMU 4.4-O1 
SHADZW 
WIRED ‘AND’ 02 
4) Nu 


-paTa Mem 2 status /\\ 
~(0-6.8)/g) (-MSTS'O-6. By A omy 43-00 


CONDITILN 
VECTOR 
(C2-GO6 — HO9) 
-DM2Z STATUS RGTR T@ SHADOW 
-(3-6) (4) {-WANDO2(12-15)) OMU 4,4-O1 


SHADOW 
WIRED *AND' 02 


AN 


-(0) C{-DM2STS(T )I CN 4.3-00 
(C2-H0S-08) 
-DATA QUT 
[-DM2QUT/ 
ois) | @g_eer(o-15)15 eee ry 
DATA X BAR 
(C2-KOI—> 
G15-06.32) 
-QUTPUT DATA T@ SHADOW 
-(O-15) (16) (C-WANDO2(0-15)7 DMU 4.4-01 
SHAD 
WIRED ‘AND’ 02 
NOTES: 
Z\_ DEFINITIENS OF STATUS BITS 
BIT MEANING 
0. ADDRESS = ADDRESS COMPARE. 
e ADDRESS > ADDRESS COMPARE. 
2. DATA = DATA CZMPARE. 
3. DATA (UPPER) = DATA CZMPARE (UPPER). 
4. DATA (LOWER) = DATA Q2MPARE (LOWER). 
5. DATA (UPPER) > DATA GZMPARE (UPPER). 
6. DATA (LOWER) > DATA CZMPARE (LOWER). 
7. QUIPUT DATA BIT 0. 
8. DATA > DATA C2MPARE. 


LA BIT O IS A DUAL TRANSMITTER. 


Lee | 
DMJ 4.2-01 IV-4-1T 


(D) DMU 4.3-01 


( B2-D05/8,0D06/B-08) SHADAW 
-A2CK C 
a -x Lass rete IN fie hea C-2FFCLK( 199) 
DMy 4.3-01 —OMSXB Sai > 
CROSS BAR INPUT ADDRESS REGISTER [Al (A2-H01/8-08) 
DATA -(4-15) CONTREL REGISTER 
( B2-D05/B-02 ) oe vi BITS ON 
ON) -MEMERY ADRS 
E EMA] 5 —— DM _4..13-00 
-ci2 23.2T.30,33.22.21, ADRS Dt0-3)| -( 8-11) -(0-3) [-0) 
: Z DMJ 413-01 
CuK 4. 1-01 >p—L=SYSCLK(521 6.4.51 .49.47.45 A (B2/E1-BI0) OM 4.13 
(A2-GO1/B-47) CLOCK A G68) C1 yy yy 413-01 (B2/E1-DO3. £04) 
CEN 4.1-00 G5 (-CLK1 6/OMSCLA} ADRS MUX 
(C2-E03/B-32) “INTERRUPT DONE | fs ¢B2/E1-D035.E04) 6-11) 
CON 4.5-21 —p9p—ETTDME( 223 pen esa 3s. NE NaNDOsOeI o 
WCZICIRENTCOR)” < ccipiecta nom cerry gl et PR 8 el (2) ire 


24.25.29, 


SHADZW 
32.19.20. WIRED ‘AND’ 03 


+INTERRUPT 


ee Bi Rat St SSS 


(B2-C03/B-08) Pita TSila 
CAN 4.5-31 G5) 52.50.48 
(C2/C2-E1 7-08) -DATA MEM 3 DC FIELD(O-11) ts nae i “MICROINSTRUCTION 
(00) CON 4. 1-00 ~<Q-S>-FID(O-B 1S/DVEMIND_ (75) =O 11) CID . ® G) DMJ 4. 13-03 
DC FIELDS FANGUT K erated 
(C2-E01/A —> E05/A-24) +2 is an INST UCTION 
CK 4.1-01 <Q>>—4 Ne ne Ree CBa7B IES} 
(A2-GOI/B-O1) 1 gan DATA MEM 3 CONTROL RGTR Serie Se 
(-G2U(5)/GZDM3] -(0-7) [-W#ANDO3( 0-119] 
CON 4.100 SS DMU 4.4-01 
(C2-F03-0! ) -SHADAW ROW SELE cT I (8-12) re 
(F) DMJ 4.3-01 SHA 4.0-01 URS WIRED ‘AND’ O3 
(B2-D10/B-10) (82-COT/B-08) 
DM 4.3-01 
(B2-D10/8-C2) 
ADRS COMPARE RGTR (CAI 
INCREMENT REGISTER 
mo 
-ci3 [}12D8) 005/8BT3-A/B BITS O-: 
-c8 DMU 4-50 (B) a i 
5) LeSYSOLKI 511 (82-D05/B-O 4 ae 
pinion se elie Gamer | 
et eos “SHADOW ROW SELECT 5 DMJ 4.3-01 (K) FINTERRUPT INCREMENT 
: (82-D05/B.D06/B-10) -(O-11) (-T) DMU 4. 13-01 
( B2-A09/B-08) (12) — eee ee 
ent {82/E1-A0! —» DO!) 
(a= dl >—— DM 4.13-01 
INDEX DATA 
‘ (B2/E|-AO! —» DOL ) 
DMJ 4.13-03 ——> 23 “INCREMENT RGTR T@ SHADZW 
(B2/E1-E01-08) mies (pyziOH1I)E-WANDOS(O=1113 pias 
[-co2] ~SHAD@W ROW SELECT 6 SHADZW 
DM 4.13-03 —>> Sudo [-URS6(3)] ree 35 WIRED ‘AND’ 03 
(B2/E1-E0!-16) (B2-AOT/A-34) : NOTES: 
i aan Z\ BITS 8-11 ARE DUAL TRANSMITTERS. 
2! toe). 
Bieeee (2 ; CREIRE bee 2. EXCEPT FOR TERMS, ALL 
~CI5 45 MEMZRIES ARE THE SAME 
eee (B2/E1-E12,.E13) (J) DMU 4.3-01 . 
CLK 4.1-0! > -ADRS CZMPARE T@ SHADGW (B2-D14/A-35) REGISTERS | DMO] OMI | DMP] OMS] 
(A2-GOl/B-05) @TNTERRUPT DONE @-S0-7)| 14-119) (3) =LOH LIE WANDOS(O- 1 Gig ae CONTROL 1 C131 DI51 AOS| 004 
DMU 4.3-O1 (G) 19,20.7.5. ADRS RGTR {| COB | DO9 | AOS | DOB | 


(B2-D10/8.C14/B-08) WIRED ‘AND' 03 


1.52,50,.48 


laheadl =P 
COS | DOT cid 
INDEX Ci2} Dl2| Ad4 fee 
oe DiI | AOS 
DOT} All C10 
aus 
Cll AQS | 006 
DATA C2MP | C04! C06] Al2 | DIO 
Sy ee AIS| CI4 
STATUS AIS| C14 
cas 003 Al3{ DIZ 
Al4{ DI4 
Lusi EEE 
Al4{ 014 
LEVEL 4 DIAGRAM ee 
Soe pT Te 
A.I.CA. CONTR@L REGISTER 


CK 4.1-01 
(A2-G01/B-50) 


CON 4.2-01 
DATA X BAR 
(C2-KOT—>G! 1-24) 


C.K 4.1-0! 
(A2-GO1/B-04) 


C2N 4. 1-00 
(C2-£03/B-50) 


DMJ 4.3-00 (D) 


(B2-DO6-08 } 
SHA 4.0-02 
(B2-CO9/A-34) 


CQN 4.5-Sl 
(C2/C2-£!T-02) 


DMU 4.3-00 (E) 


(B2-DI0/A~03) 


DMU 4.3-00 (F) 


(B2-D08-10) 


QK 4.1-03 
(A2-HO1/A-23) 


DMU 4. 13-03 
(B2/E1-€01-05) 


CON 4.5-21 GS 


(C2/Cl-E1T-08) 


SHA 4.0-03 
(B2-A0T/B-08) 


CON 4.5-3) 
(C2/C2-E1T-07} 


C13 
€-SYSQ.K(53)3 


-(4-15) 


-X BAR & QUT 
C-XB2B( 0-15)(6)/ 
OMSXBTI 


“C14 
[-SYSCLK(54)] 


-DATA MEM 3 CLK B 
C-CLK17/OM3CLBI 


INTERRUPT OQNE 


SHADOW ROW SELECT 2 


(-URS2(3)1 


+INTERRUPT 
(-NINTRCIT)3 


-c3 
+INTERRUPT 


-Cc3 
C-SYSCLK(57)) 


C-cot] 


INTERRUPT D@NE 
(-TTD2NE( 23) 


~SHAD@W ROW SELECT T 


C-URST(3)] 


+INTERRUPT 
C-NINTR(19)] 


| 


(B) DMU 4.3-00 
(82-D05/ A-03) 

(A) DMU 4. 3-00 
(B2-D08) 

(C) DMU 4.3-00 
( B2-D06/:A-03) 


INPUT DATA REGISTER 
(B) 


51.49.47. 
45 


(K) DMU 4.3-00 


(B2-D06/A.005/A-10) 


DATA C2MPARE REGISTER 
CC] 


([L2DB] D107 8576-876 BLis O-7 
C2 


LI ENS 


©) 
19,20.7.5. 
1,52,50,48 


(G) DMU 4.3-00 
(B2-C10/B-08) 


L (6) -(0-15) |{ A2-HO! /A-293) 


(eet 


(6) -(0-15) 
(A2-HO! /A-32) 


-CLECK 
CLK 4, 1-06 —<->)—[SYSA.K(1431 
(A2-A02-50) 
DMU 4.13-03 —S cod 
(B2/E1-D05/A-14) 
DM 4.3-00 ()—=SHADAW ROW SELECT 5 
(B2-D10/A-35) 
(4) 
t (19)? -STATUS 0-6.8 
DMJ 4.13-02——; [NS] (8) 
(B2/E1-E11) 


CLK 4.1-03 5 (-SYSCLK(58)] 
+STEP DATA MEM 3 


DMU 4.0-O1 CONSTPDS) 
(82-A10/8-52) 
DMU 43-00 (g)-SHADM ROW SELECT 6 
( B2-D05/A—> CIO/A) 
~DATA 
{901 spy 4.13-01 
INDEX FILE 
DATA SELECT 


-INPUT DATA TZ SHADOW ns any 


[-WANDO3(0-15) 145 OM) 4.4-01 
SHADZW 


WIRED ’AND’ 03 


£-0C) sy pay 4, 13-02 


COMPARE DATA 
-DATA C2MPARE TZ SHAD2W (B2/E1-DI6.E15) 
{-WANDO3(0-15)1 DMU 4.4-0l 
SHADOW 


WIRED *AND’ 03 


-QUTPUT DATA 


DW 4.13-00 ——> 
DATA QUT 
(B2/E1-C!16—> DI5.BI5 —>Al6) 


Cit 
cK 4.1-03 QS (-SYSCLK(59)1 


DMU 4.13-03 -Q>> = 
(82/E1-D05/B-07 ) 


~SHADSW R@W SELECT 4 


SHA 4.0-02 C-URS4(3)] 


(B2-A09/ A-34) 


(82/E1-A03—> B03. 


(-4 (eyes) 


8) 
IG. ISI, 
12.44.38, 


41,42 


Cl 3 N 
ENT_9_ IT 35; 
per 8 TINS 6 


STATUS REGISTER 


QUTPUT DATA REGISTER 
(2 


c2D 51.49.47. 
45 
XY 
N 4 
\ 5.7 
en © 


1,52,50.48 


| -(0-15) 


)-(0-15) 


(4) NU 


-DM3 STATUS RGTR T2 SHAD2W 
{-WANDOZ( 12-15) 


—i0-2.8) 74) =! $2-15) DMJ 4.4-Ol 
(8) WIRED ‘AND’ 03 
(4) NU 
-DATA MEM 3 STATUS A\ 
-(0-6,8) G) (-DMSSTS(0-6.81] yy 5 cay 4.3-00 
CONDITIEN 
VECTER 
-DM3 STATUS RGTR T2 SHADGW (C2-GO6 — HO9) 
[-WANDO3( 12-15)) 
(5-8) 7g) =( 12-15) OM 4.4-01 
SHADZW 
WIRED ‘AND’ 03 


EN LN 


-(0) C-DMSSTS(T)I 


CON 4.3-CO 
(C2-HO3-O7) 
~DATA QUT 
((GE_DASTTLXERT(O- ISB M9, om 42-01 
DATA X BAR 
(C2-GO] —> 
KI5-8,33) 
~QUTPUT DATA TB 
SHADZW 
© [-WANDOS} DMU 4.4-0l 
SHADZW 
WIRED ‘AND’ 03 
NOTES: 


Z\_ veFINITIONS OF STATUS BITS 
BIT MEANING 


. ADDRESS = ADDRESS C2MPARE. 

ADORESS >» ADDRESS C2MPARE. 

DATA = DATA CQMPARE. 

DATA (UPPER) = DATA COMPARE (UPPER). 
DATA (LOWER) = DATA COMPARE (LQWER). 
DATA (UPPER) > DATA COMPARE (UPPER). 
DATA (LOWER) > DATA COMPARE (LOWER). 
QUTPUT DATA BIT 0. 

DATA > DATA COMPARE. 


bP at cat De 


A BIT O IS A DUAL TRANSMITTER. 


LEVEL 4 DIAGRAM 
GD Sear | DATA MEMGRY 3 


IN/ZUT REGISTER. STATUS AND DATA 


DEVELEPMENT | COMPARE REGISTERS 
OLVISION | pB-B2RPU: B2 


al 
DMJ 4.3-01 IV-4-21 


(13) [-WANDOO( 0-11.14) 


WIRED 


J T 
ED ES Te eS 


e 

ae 

TS A 

cereal 

; 
+ 8 
aa 

ae 


Henini 


od au 
Sasa 
—————— 


mini e 


CON 4.4-01 >>> LE INSRESIO-11 149 
SHADZW WIRED DMO. MICRGINSTRUCTION 
“AND 00 CONTROL 1 SHADZW 
moe e60 [-WANDOO(O-11 91 (Baio) 
MICRZ 
INSTRUCTIZN 
CONTRA. 
(B2-C13) 
C-WANOOC 12.13.15)/ 
SHA 4.0-01 <p> MANDOOLZ. 13, 1593 -(12.13,15) 
FUNCTIONAL © 
UNIT G20E = _px STATUS RGTR To SHADAW 
ae ee [-WANDOO( 12~15)] GG) =112=15) 
STATUS RGTR = own STATUS RGTR TS SHADOW 
(B2-C01/A.C03/A) eed 
Utaranee 2-15)] GQ)aL2-15 
STATUS RGTR 
(B2-C02/A) 
INPUT DATA T@ SHADGW 
eee C-WANDOO(0-15)1 Goce 
ety an th INPUT ADDRESS T@ SHAD2W 
(B2-Cl1/B.C12/B) here Peer 
DMJ 4.0-00 (12) 
pi aiid QUTPUT DATA T@ SHADGW 
pn 40-0 [-WANDOO(O-15)1 (B)aiort5) 
ely eee coon ADDRESS CoMP T@ SHADGW 
OM 6-05 C-WANDOOLO=11)3 (B)=19=1 
Geno INCREMENT RGTR T@ SHADGW 
/A,CO5/B) nee 
oe =WANDOO(O~ 1193 (palo) 
INCREMENT RGTR 
iene ae -DATA COMP T@ SHADQW 
/A-* COS/A) C-WANDOO(O-| 
ae 5) (Bert) 
DATA COMP RGTR 


(B2-C01/B.CO4/B) 


| LLG 


-WIRED ‘AND’ OO 
(6) {-W' AND‘00( 0-15) 


DATA MEMeRY O 


(B2-KO! .02) 


SHAD@W WIRED 


(B2-D!5) 


UNIT CQDE 


DMU 4.1-01 
STATUS RGTR 
(B2-D0!/A—> DO2/A) 
DMJ 4.1-01 
STATUS RGTR 
(B2-D02/A) 


DMJ 4.1-01 
INPUT DATA RGTR 
(82-D11/B.D12/8) 

DMJ 4.1-00 

INPUT ADD RGTR 
( B2-D03) 

DMJ 4.1-01 
BUTPUT DATA RGTR 
(B2-002/B.D03/B) 

DMJ 4. 1-00 

ADDRESS CaP 
(82-C06/A,DOT/A) 
DMJ 4. 1-00 
INCREMENT RGTR 
(B2-DOT/A— DI2/A) 
DMJ 4. 1-0! 

DATA C2MP RGTR 
(62-CO6/B.D01/B) 


CON 4.4-01 5 {-INSREG(16-27.90.3!)3 


SHA 4.0-01 >> 
FUNCTIGNAL 


-DMI MICRINSTRUCTION 
CONTR2L, TA SHAD 
C-WANDO1( 0-119) 


(2) 


C-WANOI(12.13)) 


(2)=Le.13) 


-DMI STATUS RGTR T@ SHADOW 


C-WANDO! (12-15) (4)=Uea18) 
-DMI STATUS RGTR T@ SHADOW 
C-WANDOI(12-15)1 (4-12-15) 
INPUT DATA T@ SHADOW 
C-WANOO!(0-15)] oe 
INPUT ADDRESS T@ SHADQW 
C-WANDOI( 0-11] (A=) 
-QUTPUT DATA T@ SHADOW 
C-WANDOI( 0-15) ((6)=1 2-18) 
-ADDRESS C2MP TZ SHAD2W 
C-WANDO! (0-113 oe 
INCREMENT RGTR TS SHADOW 
C-WANOO! (0-11 )3 (2) 
-DATA C2MP T@ SHADOW 
C-WANDOI (0-15) (i¢)—18) 


(14) C(-WANDO!(0-11.14.15)) 


LJ 
a 


— ——— Ey ap ol o-ben4 

ee ae eee ee eee (16) Se 
SELECTOR 
( B2-KOS-04 ) 


LEVEL 4 DLAGRAM 
GD Geuee | SHADZW WIRED " AND’ 


DIVISIZN 


DATA MEM2RY | 


PL sie | | 
DMJ 4.4-00 IV-4-23 


QIN 4.4-01 >> 
SHADOW 


C-INSREG( 32-43, 451 (3) C-WANDO2( 0-11 .13)) 


~DM2 MICR@INSTRUCTIEN 


WIRED ‘AND’ 02 CONTROL TB SHADOW 
MY 4.2-00 C-WANDO2( 0-119) (Bion) 
MICRS 
INSTRUCTION 
CONTROL 
(B2-A03) 
[-WANO2( 12.14. 15)/ 
SHA 4.0-0! 25 -WANDO2( 12.14.15) -(12,14.15) 
FUNCTIONAL © 
PET Ce “DM2 STATUS RGTR T2 SHADOW 
OM 4.2-01 C-WANDOZ2(12=15)J GG) a112-15) 
Blea miedls -DM2 STATUS RGTR T@ SHADOW 
(B2-AI3/A.AI5/A) “al 
DMU 4.2-01 ~WANDO2( 12-15) (4)=! §2-15) 
STATUS RGTR 
(B2-A14/A) 
-INPUT DATA T@ SHADOW 
DMU 4.2-01 (-WANDO2( 0-15) (eels) 
Se “INPUT ADDRESS T@ SHADOW 
Mperne eee! (-WANDO2( 0-11 )] -(O-11) 
DMJ 4.2-00 (2) 
a sco li -QUTPUT DATA T@ SHADOW 
DM 4.2-01 [-WANDO2(0-15)1 (@)=fr!5) 
TEe Laue aioe “ADDRESS OZMP Td SHADW 
(B2-A13/B.A14/B) = pic 
DMU 4.2-00 C-WANDO2( 0-11.11 (12)= 
ee eon “INCREMENT RGTR T@ SHADGW 
(B2-Al1/B.Al2/A} 
DMU 4.200 [-WANDO2( 0-11 )1 (p)=(0-) 
INCREMENT RGTR 
(B2-A11/A,A04/A, AOS/A) DATA mapedaitg T@_ SHADOW 
DM 4.2-01 (-WANDO2(0-15)] (=i!) 


DATA CZMP RGTR 
(B2-A12/B.AI5/B) 


SHADZW WIRED ‘AND’ 02 


pe See See ee a 
! ; | | 
fe = | 

I 

hee 

(a 

ip 


a? aaa 
EY LT 
ES as o 
| ad 
fia=2== 5 a 
pt 


= oe a os oe ce © 


a 


—} 
—— a as roel 
ae eet | 
ees | 


-WIRED *AND’ 02 
(6) {-W' AND’02(0-15)] 


DATA MEMORY 2 


| SHADGW -OM3_ MICRGINSTRUCTION 
WIRED ‘AND’ O! CZNTROL Td SHADZW 
| DMJ 4.3-00 [-WANDO3( 0-11.) (AoW) 
MICRZ 
| INSTRUCTIEN 
CENTRAL 
| (B2-004 ) 
| [-WANO3(12.14)/ ze 
=WANDO3(12, 1413 -(12, 
SHA 4.0-01 ~Q> 
l FUNCTINAL @ 
UNIT C2DE pS STATUS RGTR TS SHADOW 
| DMJ 4.3-01 E-WaNDOS 12-151] py =(12-15) 
STATUS RGTR Lows STATUS RGTR T@ SHADAW 
were a C-WANDOS( 12-15) -(12-15) 
| DMU 4.3-O1 (4) 
STATUS RGTR 
| (B2-D14/A) 
aoe ~INPUT DATA T@ SHAD@W 
ian | OM) 4.3-01 {-WANDO3(O-15)J 
(B2-H12.KI3) | INPUT DATA RGTR ee eee 
| beer ee [-WANDOS(O=I1)7 
DMJ 4.3-00 
BE ee Daa -QUTPUT DATA T@ SHADZW 
ot [-WANDO3(O-15)1 
DMU 4.3-01 
QUTPUT DATA RGTR canencss- CRO 1o Loon 
(B2-D13/B,D14/B) seers a 
DMU 4.3-00 
aa cio “INCREMENT RGTR TB SHADGW 
(B2-D10/A.CIO/A) Sieh a a 
DMJ 4.3-00 
INCREMENT RGTR 
“DATA C2MPARE TZ SHADZW 
(B2-C10/A,.D05/A,D06/A) EaANDESCGLIST 


DMU 4.3-0! 
DATA COMP RGTR 
| (B2-D10/B.C14/B) 


CON 4.4-01 -Gpyp-L-INSREG( 48-58,61 631) (79) (=WANDOS(OM 1 13, 151 


(ae ) 
(Ae! 1) 
(=) 


SHADZW WIRED ‘AND’ 03 


i SS 
Ee 
Ee 

as 


-WIRED ’AND' O03 


| A es (16) {-W" AND'03(0-15)] SHA 4.0-00 
SELECTOR 


(B2-K14,KI5) 


DATA MEMORY 3 


LEVEL 4 DIAGRAM 
SHADZW WIRED ' AND’ 


GDaraun 


OEVELZPMENT 
DIVISION 


ide a 
DMU 4.4-O1 IV-4-25 


NOTES: 


nen BUTPUT DATA Q2MPARE RGTR Z\, A00RESS LINES FOR DII—=DI4, Cll» CI4, BIL B14 ARE 
DMU 4. 10-03 ceca TeISs] DITA CUNNECTED IN THE SAME ORDER AS FORAI| —Al4. 
( B2/B2-D05/B-08} ae 
3.23.15 Till l4 
TRA: : 5.1.17 
l2tss|Ait/R4 BLTS 12-15 
21S el 7s! Bits | BL 
{ Cl O-5 | et | fo.6.ie1 1 16 | 
es | 
DMU 4. 10-02 : | 2.8 {il is] 
COMPARE DATA oo él | EACALIML-NELS 
peepee ee | C2 
Tats ]el6/S3 BIT 
(e)HOH15) {1019 @n : t +(0-15) 
con aS) LTTE! 12)) 
(C2/CI-E1 3-11) Pea aor 25) 


DMU 4. 10-03 (a)——CIND 


ou 
ae en 
| A 


B2-BO2-42 
B2-Bo2-4 | 
CLK 4.1-03 Faw ji 
(A2-B01/B-50) aa eee 
i 
gerd eisanh [5] MAKE THESE NETS AS SHORT AS POSSIBLE. 
[D2] 
eae da OM ea [6] CONNECTED AFTER DII 014, 
(B2-BOT-30) 
DATA MEMZRY ADDRESS MUX Sn acdin2ee -FILE DATA A 
DOSLIS als 0-3 COMPARE ADRS DMU 4. 10-01 c-F0) Os) py 40-01 
[| (B2/B2-£12.E13) INDEX FILE LATCH QUTPUT RGTR 
TETSS] COS/LIG ; ( 82/B2-A09) (B2-CO2/B.CO3/B) 
r (WEN — DATA MEMERY 
DMU 4. 10-03 BOS/LIT BITS G-11 , 
(82/B2-C06/C-07 ) 24,16, 8.5.13. (0-1) I EELYC) @. i159 
2470] 
12470 
OM 4, 10-03 oe ee 
Beanies [-SYSCLK(20)1 DMU 4. 10-03 DIS/LZl BITS O-2 
(B2-B09-52) 
>—O- DM 4. 10-03 12470 
eeu aude [-RPSELO/-ST@I joa) (B2/B2-E0T-24) . 
( B2/F2-005/8-12) (6-17) (-FTaI [2410 
(B2-B09-43) DMU 4.10-01 
abs en) [ESTO ATT renee ——T 
2 Cl 
aieel (B2/B2-COT/ &-O4 ° ea TLS ; 
(B2-BI 1-47) 
STOVES SETS Sa 12470] BIZ/KIO 5 
274,16, 8.5.13. 
(RE HIO-4B) (7 ire in | ENS atm Sete | 24T0] 
(B2-B10-27) FNFIO/-NOIZ] >_> pwy 4, 10-03 iz his Hol or ( T2470) Sis ie-08 
3 ae : 


(B2/B2-E05-06 ) 
DMJ 4.10-03 
(B2/82-E£06~12) 


(82-BOT-5I ) 
(-NSI@] 


14.11 


DMJ 4.10-0! 
( B2/B2-E09/E-04) 


DMJ 4. 10-03 
( B2/B2-CO6/C-04 ) 


( B2/B2-D05/A-15) : 


in] |r 
a i IS 
a} id 
zp : 
™ 
x 
a) 
a 
Hi 
o 
7) 
iT ‘ 


B15/L24 BLIS 8-10 


6/L26 B 4 


~INDEX FILE DATA 


f-IFD] AIS} py-(l) T2155] DOS/LOI BLTS 0-3 
/\ INPUT REGISTER -MEMORY ADDRESS 
eres (a (CSET SE [MAI (yea) eon ee 
Mee - 
oO | T-3 | B2-p08-35 7S T2155) Boe : 
[| 7-8 | Be-B08-34 DMU 4. 10-03 c-cP 1] T2TSS |AOS/LO4 BITS 12-15 
E | T10 | 86-08-36 (B2/B2-£07-08) 
3 | 7-4 | B2-B0B-30 5 
4 | 7-7 | B2-Bos-33 Miia eee [-M6] 
al eR a eae (B2/B2-E03-13) (-N5 
6 | 7-17 | B2-Bos-43 mca DMU 4.10-03 
7 | 1-6 | 82-b08-s2 are [-CP2] ( B2/B2-E05. E06) bees 
a | 7-3 | B2-a08-29 ye cee 7 DMU 4. 10-03 
9 | 7-16 | B2-B08-42 oe 51.78.49,52, (B2/B2-E06-I | ) 
10 | 7-19 | B2-BO8-45 DMU 4, 10-03 53.79.64, 54, 
It | 7-1 | B2-Bog-27 (82/82-E03-14) -X BAR DATA -+— 62.61,.65,63. 
ie DMU 4. 10-01 (c) (-XD] @eests 59, 70,66.60 Garman LEVEL 4 DIAGRAM Gahe LENT IDO He 7 
id “RING DATA) DATA MEMaRY 0 60461830 
RPU 4.2-10 [-DMaD(.0-15)/-RD] -(0-15) = = 
18 (B2/FI-Al1—» DIL) (16) <0) OMY 4. 10-01 DEVELOPMENT ee anes 
(B2/B2-B02) DIVISION | pp-B240M:B2/B2 rain as 


INCREMENT RGTR I 


DOI/Xt BITS 0-2 EG3/EQS-E/E 


CO +S18 
are DMU 4. 10-00 (NSIS) feC.C-NSIZ} DMJ 4, 10-03 
5 (82/82-DOT-15) (B2/B2-E08 
A DMU 4.10-03 (F) -a.c) ~6.24) 
+INCREMENT ( B2/B2-£05-02) 
A\ (-J] +(O-11) 
DMJ 4.0-00 ——> { 3 : age 
INCREMENT PGTR eC ] 8 No (OrI) Gay=(4-15) 
(B2-CO5/A—»C12/A) ee = 
INCREMENT Cal = 
AY (-1 -(O-11) neh 
DMJ 4.0-00 ——> (12) AD 5 1P9, 10.16, 
INCREMENT RGTR 818.19 ee 
(B2-CO5/A—=C12/A) erupted 
isis (@)\415) (G15) 
DMU 4. 10-03 c-M4) S 
(82/B2-£03-0a ) 
DMU 4. 10-03 3) 
(B2/B2-£02-12) 
INDEX ADDRESS MUX CO2/L20 BITS 0-1 
(rand! O G Cm 
AZ ZON 5 
J [A324 
N4 
: A\ 
A as 4.2-10 > —DMOC( B= 119/ Bg) = (0-3) , a5 4n)© IAN 
(B2/FI-Ci6) omer 
esa BI ITN -< t-RO]_->\-(0-15) 
[-C] -(8-11) \-(0-3) N16 DMJ 4. 10-00 
ZX pw 4,0-00 —> @es om amen (0) © 
ADRS RGTR aa 4 
CENTREL RGTR ; DMJ 4.10-03 (-CA2J ci 22 
(B2-CI3) ; 
DM 4. 16-00 (-FIZ) (B2/B2-B05/B-11 ) - 
(82/B2-DO7-18) a 
C-MI6] DMU 4. 10-03 : 
DMU 4.10-03 (E) ( B2/82-E02-13) 
BO3/L33 BLTS &9 
D047 MI BLIS 0-3 M2it 1] A02/La4 lo-1e 
A “DATA 
DMJ 4.0-01 —>>—E20)_ gto ls 
INPUT RGTR @s 
(B2-C11/8,C!2/B) ere 
@ 
-(4-15) 
(2 D Mo 
+2 
DMJ 4. 10-03 (-N2] 5 
(B2/B2-£02-14) ae 
(-WE1] (16) -¢0-15) io, Ceeiae ne) 
DMU 4.10-03 
(B2/B2-E06-05) 
C-CCKIJ INDEX FILE LATCH 
DMU 4,10-03 
(B2/B2-CO6/A-12) ([i2 150! DO6/L27 BITS O-S A\ 
Cl -FILE DATA 
AlO/L28 4-9 (13-10-15) C-FD1] DMJ 4. 10-00 
nOLe9 10-15 aye re 


-(0-15) {J 


AN 


((e)=LSe1 5! 
(12) 


(4-15) T_npex FILE DATA 


o 
©) 
a 


INDEX DATA 


. BO B2-Bi I-32 
“i BI B2-B11-5i 0 B2-BI 3-2 
(B2/B2-Bl0) 82 B2-BI 1-42 l B2-BI3-43 B2-BI 3-42 B2-BI 1-27 
+0P2 BS B2-Bi2-41 2 B2-B13-50 B2-BI3-52 B2-B11-29 
CNCP2] co B2-B1 1-34 3 B2-BI 4-27 B2-B14~29 B2-B10-44 
DMU 4. 10-03 cl B2-BI 1-36 4 B2-B13-34 B2-BI3-41 B2~-Bl2-35 
(B2/B2-E07-06 ) hones: er B2-BI I-45 5 B2-B1 4-32 B2-Bl 4-30 B2-BI2-34 
; C3 B2-BI2-46 6 B2-B14-33 ae 72 a ee 
DO B2-BI I-33 i B2-B13-35 -B13- -B12-36 
AX so0ness SE TR PG ee [ame B2-B11-35| | 8. B2-B1 4-36 B2-Bi 4-34 B2-Bl 1-52 
A ane eh 02 B2-Bii-41 | | 9 B2-814-45 Be-B14-45 B2-812-33 
12171 REAL PINS ARE AS FALLQWS: Be-Bl2-50 | | !0 aged Me “811-50 
A=3.23,15 T= 7.1.14 Uy Be-BI4-59 Be-Bi4-46 82-B! |-46 
B= 4.24.16 F = 8.12.13 
C= 5.1.17 
D = 6.2.18 MAKE F@IL 6 INCHES +! INCH AT | T@ 1. 
AX 12i71 REAL PINS ARE AS FALLGWS: 
A = 23,3.15 = 11.7.14 
B=24,4,16 F = 12.813 els rowinree : 
C= 1.5.17 ' 
D = 2.6.18 


DMJ 4.10-00 
HOLDING RGTR 
(B2/B2-Al1T) 


DMJ 4.0-01 —> 
DATA CZNP 


RGTR 
(B2-CO!/B.CO4/B) 


DMU 4. 10-00 
ADRS 
(B2/B2-803) 


DM 4.0-00 ——, 
ADRS Q2MP 
RGTR 
(B2-CO5/B,CO4/A) 


(-DATASTI 


een 


(-AM) 


(-AC] LN 


((e)=E!5) 
(QHe's) 


(2-1) 


[=z] 

[es) foe) [oe] fee) Foe) 
Po] ex] | Gal oo] a] col Soh 

DO] OO} NI ro] po 

Bloulrol—|-A} ours 
iy 7 [7 17 Van fn V 17 


Ayhytye 
CES a 
1 ]— 


-(T) 


8) 
J =) TAT TSN 


@ 
te 
nM 
Oo 
7 {7 


§ 
R 


@ 
nN 
s 
> 


om 

n 

N 

> 
7 


3O_O6n 


AS 20x 
PAGS 8 
a AN 


13 
12 


[os] 


0 _06n 


AS 20x 
ENS 
kas 


4) 
ESCM 


b 
n 


wD Dlply, 
bad Feta be Ee 
ad Sala 

i” TF [F FF TF 72 


@ 
NI 
iy 
Ol 
" 


SOS, 


oO 
t 
[o) 
BS 
v 


{o) 
in 
D 2 


N 


BO OG, 


COMPARE DATA 


COMPARE ADDRESS 


12102] £1 4/A4-C/E 


-DATA = DATA C2VP 


-DATA (UPPER) > 
DATA COMP_ (UPPER) 


-(5) 


-DATA (UPPER) = 
DATA C2MP_ (UPPER) -(3) 


-DATA (L2WER) > 
DATA COMP (LOWER) -(6) 


-DATA (LQWER) = 
DATA _C2MP_ (LOWER) -(4) 


~DATA_> DATA CZVP -(8) 


-ADDRESS > 
ADORESS COMP 


LEVEL 4 DIAGRAM 
C2MPARE DATA/C2MPARE ADDRESS/STATUS 


CZMPARE DATA COMPARE ADRS 
err |e 
p AUX TST} AUX | LSE 


[e) B2-BO3-30 B2-B05-51 

l B2-B03-32 B2-BO5-52 
2 B2-B03-33 B2-B06-27 
3 B2-803-41 B2-B06-23 
4 B2-B03-42 B2-B804-51 
5 B2-B03-43 B2-804-52 
6 B2-B03-45 B2-B05~-2T 
T B2-B03-47 B2-BO5-29 
8 B2-B02-33 B2-B05-30 
9 


B2-B02-34 
B2-B02-35 
B2-B02-33 
B2-B02-45 
B2-BO2~-4T 
B2-B02-46 
B2-802-51 


STATUS RGTR 
{ B2-CO2/A— COl/A) 


B2-B05-33 
B2-B05-34 
B2-B0S-35 


CRUE ILENTIORG WN REY 
see 
DMJ 4.10-02 IV-4-3} 


{F) DMU 4. 10-01 
( B2/B2-£09/E-03) 


RPU 4.2-2 oe 
(B2/F2-D06/A-C8) Lean 
Te TOoy E0G7 Ae 
DATA MEMORY CLOCK C 
2 py g)/ Dex} 7 22, 
Geers wos) (5-15) a EE) > DMI _4.0-00 an 
(B2-B10-41 ) (B2-B14-52) INDEX RGTR L2n Q 
t-col] (B2-CO05/A-09) , oN TPIT 
(1-25) Sea: iia C-WETI [-WE) 
(B2-B14-51 ) le ee eH iB Ban Ka 
(B2-CO1/B,C04/B-46) = 
[-cbe] Sos ra (82-B10-47) (B2-B10-50) 
(1-21) 2 : 
Sepa ADRS C2MP RGTR [2ON a 
(B2-Bl4-47) ( po_005/8,C04/A~46.09) TN a = DM 4. 10-00 
-(0) 2s] T4 tr ae (B2/B2-C16-19) 
DMJ 4. 10-00 
: (82/B2-Al6-19) 
“ti) AE DMJ 4. 10-01 
( B2/B2-A04-20) 
WIGRB_INST RGTR tee seus) DMJ 4. 10-00 
; (E) DMJ 4. 10-01 (82/B2-DOT-20, 23) 
Be-Bla-27 B2-B1 3-29 ( B2/B2-003/E04-19) 1 
82-812-30 B2-B12-52 foes (B2/B2-Cl6-20) | (B2/B2-E09/D-15) ae 
B2-813-51 B2-813-46 DMJ 4. 10-00 
B2-B13-45 B2-B13-4T (B2/82-Al6-Z0) 


62-812-2T Be-B12-32 
B2-B12-29 B2-B1 2-30 
B2-Bt2-51 B2-B12-42 

B2-B12-45 


12155] €02/L5 BITS O-3 
Tétss,EO3/L6 BITS 4- 


+(0.1) 


A 2.4.16, 8.5.13. [-CKE) 
7 y A ew _g-i0-1) qe: (aay 0 On oor 
MICR® INSTR (0-7) (Be/B2-D07-18) (Beni lag) ( B2-CO2/B,CO3/B-46) 
CONTR2L (B2-B10-35) 
[-DMOC( 0-7 )/ 
(B2-C13) ithe CANOES) DMJ 4. 10-00 
RPU 4.2-10 ——; (8) 13) (B2/B82-E09/A-Ol } 
(B2/F1-AI6.B16) (B2-B10-45) 


DMU 4.10~00 f-NCI] 


( B2/B2-D0T-04 ) 


DMU 4.10-00 (B) a 


ER (B2/B2-A03-19) 
+16) (-N6) DMU 4. 10-00 


a (B2/B2-Bl0-19.20) 


DMU 4.10-00 
aes (B2/B2-802-19.20) 
-(2) (-M2J 
DMU 4.10-0! DMU 4.10-00 (-NFTS/-NOIZ] 


(B2/B2~-B02-19) Fy ee a (5-5) 


[-CCK) » 
(B2-B810-31 ) aa 


(4-5) 
STATUS _RGTR 
(82-Bl 1-3!) (B2-CO03/A-09) 
OTPT 

—— DMJ 4. 10-01 

(B2/B2-A05-22) 


(B2/B2-Bi0-24) 


C-CL1) C] 


DMU 4. 10-00 


DMU 4. 10-00 Z INDEX DATA 
(B2/B2-DOT-01 ) (82/B2-s08.D10-24) (B2/B2-A0I-19) t-CcK! 
(4) c-M4) siete OW 410-01 
Syn 4) tle (B2/B2-A04—= 004-19) 
(cece e063) (6-19) = DMJ 4. 10-01 ype 
( B2-B09-45) (B2/B2-BO6/A,B-17,19) 
[-NSTPMO] 
(corBineli-al) Ee 
—NCZO 

DMU 4.10-00 <Q a H 
( B2/B2-DOT-03) i sae 

CN 4.5-31 59> INHIB (A) DMU 4. 10-00 
(C2/C2-E13-01) ae (B2/B2-E10-19) 

‘4 NOTES: 
ee ee [-CLC*NSIaI [1] MAKE NETS SHORT AS PZSSIBLE. 


(B2/Be-£09/E-05) 


LEVEL 4 DIAGRAM SEE TERT [OWS Te rey 
an a ea 
OMU 4.10-03 IV-4-33 


NOTES: 


QUTPUT DATA C2MPARE RGTR eri robaags raed lla eee 
(-NCKEQ] : 
OMY 4.11-03 O>>7955) T2155) DitvRl Ob CZNNECTED IN THE SAME 2RDER 


(B2/E2-005/B-08) (B2-EOT-34) AS FOR All — Al4. 
ae 
etsy STIR : = 
[T2TSSTAIT/R4 BLIS 12-15 = 
+DATA 2.4.16. 8.5.13. 
WW} 10-15) 1|A18 Garr —a@t ial) 7axoris) INTERRUPT MELDING RGTR GUTPUT REGISTER [eit [OTT 
) a coalvce of 2] ([IeTSTTEN TSI BITS ret ee fo.6.12] 16 | 
@vo ee 0-5 
2 0 B2-£04-30 2.8 1itlie| 
COMPARE DATA ee | en: : l B2-£04-34 rs.3 1418114 | 
(B2/E2-E15.D16) 7 2 B2-E04—41 4.11.15} ist i2 | 
| 3 B2-£03-52 [5.10 [20] 6 | 
ZA T2TSTIET6/ LIS A 4 B2-E03-5! 
12-15 5 B2-E03-46 
+(0-15) JIDIS N Wal L +(0-15) 6 B2-£03-29 
(-ITDONECI5)] Ws) e ee ea T B2-£05-27 
CON 4.5-2! (a-3) WS) 8 B2-E04-42 
(C2/Cl-E01-08) (B2-EOT-29) B Be 9 abil 
a S B2-E04-2T 
pwu 4.11-03 (A) f-INT] Se “i B2-£04-29 


B2-E04—32 
B2-E02-42 
B2-£02-41 


CLK 4.1-05 5) {-SYSCLK(31)] 


(A2-COI/A-31 ) (6-6) MAKE THESE NETS AS SHORT 


(B2-E0T-32) AS P@SSIBLE. 
aie N [5] CONNECTED AFTER DII—+DI4. VEN 
cazcu0l/8-SI ae D> Pipe 
(B2-E07-30) acne QUTPUT RGTR 
(6) ( B2-D02/8.003/B) 
DMI 4.11-02 
DATA MEM2RY ADDRESS MUX bine apse “FILE DATA SiC AE 
DOS/LI5 BLTS O-3 (5 (B2/E2-E12.E13) DMU 4. 11-01 
OO aa Henao nae 
“Ea IAB Ree: wal Boceuiad ( B2/E2-A09) (0-15) 
DMU 4.11-03 DiI/KI BITS O (6) 
{ B2/E2-CO6/C-07 ) i253] BO9/Li7 BITS 8-11 IAN ; 
2.4.16, 8.5.13, (0-11) L\ -M DATA 
AIB anv @ll2 © 
lls Gaol aoe || eee man, 
DMU 4.1 1-03 1-3 OVO -poata 4 j 
(B2/E2-E0T-O1 ) =(0-71(5) 
Z DMJ 4.11-03 ; 
CLK 4.1-05 PSE (B2/E2-E03-23) Sipe 
(A2-CO1/A-30) ( B2-F09-52 ) —G- DM 4.11-03 ~(0-7) 
: eeioee ( B2/E2-E0T-24) i ; (8) 
RPU 4.2-02 PBESEL LSTA FT) DMJ 4. 11-01 
( B2/F2-CO5/C-13) (epee (B2/E2-D03, 
; £04-20) C14/K8 7 
=cI@]__() >—— DMI 4.11-03 
DMU 4. 11-03 (4-21) 
(L5/L6-19,20) (B2-E11-47) pee reoy DIO/LI8 BITS 0-3 BII/K9 8 
[-NF10/-ND101 ae ec eee : 
“meee PE DA 8 BIO/LZ0 BITS O-11 DMJ 4.11-03 
-EOT- 8.5.13 ( B2/E2-E05-06 ) 
[-OFFCLK(53)1 t-NSII a pie ael ee 
CLK 4. 1-06 TEP EIOPT I DMU 4.11-O1 ( B2/E2-E06-12) 
(A2-HI0-47} (Bl) (B2/E2-E09/ 
E~04) 
12470 


DMJ 4.11-03 
( B2/E2-CO6/ 
C-04) 


DATA SELECT MUX 
12155] DOS/LOI BITS 0-3 


{-MA] LN 


INPUT REGISTER OMS 4. 1-00 —> (2) =e 
ae | ee | 
pee INDEX FILE DATA T2TS5] CCB/LOZ 7 
B2-EC8-35 B2-E09-32 DMU 4. 11-01 E=TFDI = 4°15) 7p) (O°) T2155) BOe/LO 1 
B2-E08-34 B2-E09-34 INDEX FILE 
B2-E08-36 B2-E0S-33 (B2/E2~A04) Cepia ROG/LO4 BLTS 12-15 
B2-E08-30 B2-E0S-27 DMJ 4.11-03 2.4.16, 8.5.13, 
B2-E08-33 B2-E08-52 ( B2/E2-E07-08) a AI8 @uvigh N@L2 
B2-E08-4 B2-£09-29 = 
Be-E08-43 B2-E09-36 DMJ 4.11-03 c-M6] }Is__@slvo ol or | = 
B2-E08-32 B2-E09-35 (82/E2-E03-13) PED men 
B2-E08-29 B2-E08-51 rcpt DMJ 4. 11-03 
B2-£08-42 B2-E08-50 DMU 4.11-03 ( B2/E2-£05. E06) iene 
B2-E08-45 B2-£09-42 ( B2/E2-E0T-05) +6 DMJ 4.11-03 
B2-E08-27 B2-E09-44 naoatiaae [-N6] (B2/E2-E06-1 1) 
Be-E08-47 ( B2/E2-E03-14) -X BAR DATA 
B2~-E08-46 nae esta ma] LEVEL 4 DIAGRAM 
B2-E09-50 DMJ 4.11-01 <C) Sane Dn (16) (8) GD emraeam | DATA MEMORY | 
B2-£09-41 


APU 4.2610 Sp C-DMID(0-15)/R0) Z\ (G20! 8) pea 10 DEVELOPMENT 
(B2/FI-Al0-D10) (B2/E2-602) DIVISION | p5-B24DM:82/B2 


INCREMENT RGTR I 
BITS O-2 


(2' 7h} DOL/X} 


+SI9 
DMJ 4.11-00 {-NST2] 
(B2/E2-DOT-15) 
[-C.0) 
DW 4.11-03 (F) 
FINCREMENT at A (82/E2-E05-02 ) 
ARENT nore ; A © =(O-11) 75) =( 4-15) 
(B2-DOT/A—>D12/A)  42S-INCREMENT 
INCREMENT RGTR El 
(B2-DOT/A—> D12/A) AY OTPS. 10, 16. 
1.20.31. 
iiss =(4-15)_@g=l0-15) 
DMJ 4.11-03 [-M4] 
(B2/E2-£03-08) 
DMJ 4. 11-03 [-M3I 
(B2/E2-£02-12) 
ZX sen 4.2-19 —9)-E=DMIC( BI L/-81_ 7G) (0-3) = 
(B2/F1-CI5) aed (5) {201 
IN [-C]_ -(8-11) —\-(0-3) - 10-00 
DMU 4.1-CO ——> (4) 
ADRS RGTR 
DMJ 4.1-00 ——> (-D] G)2o-3! 
CONTRAL RGTR ‘ 
(B2-DI5) DMJ 4.11-03 c=CA2] 
DMJ 4.11-00 {FTO} (B2/E2-805/B-11) 
(82/E2-DO7-18) -2 
DMU 4.11-03 ¢E) {-uT6i DMU 4.11-03 c-wz) 
(B2/E2-E02-13) 
INDEX FILE 
D04/MI BITS 0-3 
-DATA 
A\ ow 4. 1-01 —>i22 
INPUT RGTR 
(B2-DI1/B.D12/B) 
(4) 
+o) | 42 
Le) | DMU 4.11-03 f-N2] 
EE E33 Coe (B2/E2-E02-14) 
DMJ 4.11-03 cove 
(B2/E2-E06-05 ) oe 3 
DMU 4.1103 INDEX FILE LATCH 
(B2/E2-C06/A-12) TE RRTET BTS OS 
Cl 
12150] AlO/Lze 3 
12150] AO9/L23 BLTS 
={ori5) 4 A 10-15 ZN -FILE DATA 
(1g) =19= 15? (9) =r (-FD} ae ices 
DATA QUT 
~(4-15) (12) _rpey Te DATA Seas (B2/E2-Cl6) 
(-IFD] . 
ADRS 
(B2/E2-BI0) ; 
+CP2 INDEX FILE DATA SELECT 
(-NCP2] a. a 
DMU 4.11-03 7 
(B2/E2-E0T-06 } | AUX | LSI _| 


Be-E10-52 
B2-E1 1-27 
B2-E1 1-29 


ADDRESS MUX 


0 

I 

2 

3 B2-E10-44 
BO B2-E1 1-32 0 B2-E 13-335 4 B2-El2-35 
Bl B2-E1 1-51 | B2-E 13-42 5 B2-El2-34 
62 B2-Eli-16 2 B2-E 13-52 6 B2-E1 2-43 
BS B2-E 12-41 3 B2-E14-2T B2-E14-29 T 62-E1 2-36 
co B2-E 11-34 4 B2-E1 3-34 B2-E13-41 8 B2-E1 1-52 
Cl B2-E11-36 5 B2-E| 4-32 B2-E 14-30 9 B2-E1 2-33 
C2 B2-E11-45 6 B2-E1 4-33 B2-E14-35 B2-E1 1-50 
C3 B2-E 12-46 T B2-E13-35 B2-E!3-36 B2-El 1-46 
DO B2-El 1-33 8 B2-E1 4-36 82-E!4~34 B2-E10-36 
DI B2-E11-35 9 B2-E1 4-43 B2-E 14-45 B2-E10-33 
D2 Be-E1l!-41 ie) B2-E1 4-41 B2-E1 4-42 B2-E10-43 

| 


B2-E 12-50 B2-E 14-50 62-E14-46 B2-£ 10-34 


EO9/ECGS-€/E 
C-O.CeNSTZ) DMU 4.11-03 
(82/E2-ECB— 
06.24) 


2i7l} CO2/L30 BITS O-| 


A pletely B02/b 


(0-7) 


@aois| om TTT dee 


-(8-15) | ONT 
— (8-15) | Et 6) 


| [-ca-is) Jlc any, ee 
es | Ae 


2171{603/L33 BITS 8-9 
lei7 


(9) 


(C) DMJ 4. 11-00 


N2TES: 
rN ADDRESS INPUTS F@R 004 AND CO4 ARE C2NNECTED IN 


THE SAME QRDER AS F@R B04 AND AO4. 
A 12171 REAL PINS ARE AS FZLLAWS: 
A= 3.23,15 T=7,11.1 
B = 4.24.16 F = 6.12.13 
c=5.1,1T 
D = 6.2.18 
A 12171 REAL PINS ARE AS F@LLEWS: 
A= 23.35.15 T=U1.7.14 
B = 24.4.16 F = {2.8.13 
C=1.5.17 
D = 2.6.18 


MAKE F@IL 6 INCHES 4! INCH AT 1 72 |. 


LEVEL 4 DIAGRAM 
INDEX. DATA MEM2RY | 


alec 
DMJ 4.11-01 IV-4-37 


COMPARE DATA 


STATUS 
2102] El4/A4-C/E 


-DATA = DATA C2VP 


DMU 4.11-00 (-DATASTI ((G)=iOr 15) 
RGTR 


(B2/E2-A1T) A 
DM 4.1-01 ——> 00) 
DATA Q2xp 
RGTR 
( B2-D01/B.C06/B) 


(eyes) 


(2102) ELI/AT 


“DATA (UPPER) > 
PC) | 
Waray 
J = C137 -DATA (UPPER) = 
14) | DATA COMP (UPPER) _-(3) 
_-¢t5) | se 
“DATA (LQWER) > 
3a 22 DATA CZMP (LOWER) -(6) 
L___~(9) (87 23h 
(10) (86 244) -DATA (LQWER) = 
SOREN SCOTS DATA COMP (LOWER) -(4) 
V2) {84 025 
LV __-(13) [83034] L. 
pa] -DATA > DATA Cove -(8) 
L__-(15) | 
{) 
ZA\ “STAUS 
(G)={0-6.8) [-MS) yy gure 
STATUS RGTR 
COMPARE ADDRESS COMPARE ADDRESS (B2-D02/A—» DOI/A) 
Ag 20 
a7 
NOTES: 
COMPARE DATA CONPARE ADRS 
-ADDRESS > BIT TCU OC™t—‘“‘“‘“<“‘<‘<‘LSCSC‘(‘i TACO 
[H) ADDRESS _CZVP. =) | AUX |  tsr [ aux [ tsr | 


B2-E£02-46 
B2-E02-51 


[e) B2-E03-30 62-E05-51 
B2-E03-32 B2-E05-52 
2 B2-E03-33 B2-E06-2T 
3 B2-E03-41 B2-E£06-29 
iH 4 B2-E03-42 B2-£04-51 
LH 5 B2-E03-43 B2-EO4-52 
H 6 B2-E03-45 B2-E0S-27 
t-AMa (O-11) | T B2-£03-47 B2-£05-29 
: 8 B2-E02- -E05- 
me RS & g B2-E02-34 B2-E05-33 
(B2/E2-609) 10 B2-E02-35 B2-E0S-34 
1 B2-E02-33 B2-E£05-35 
Z\ 2 B2-E02-45 
Te ae [-AC] (B=) F B2-£02-45 
ADRS COMP 4 


AB 20x, 
A? _ 194] 
5 itn 


RGTR 
(B2-D07/B.CO6/A) 


d 


-ADDRESS= 


ADDRESS C2NPARE Sereadnay 


B2-E04-43 
B2-E04-45 
Be-E06-51 
B2-£06-52 
B2-EQT-2T 
B2-E06-46 
B2-EO6-50 


fos) w [oe} (ve) fee) 

B| P93] ll S| Cr] Go| al cole | Pol Sal 
ololo n _|_{—|_|— 
HIS] BGAN] Ld Oa pstrol od Blanton 
i? i? 17 17 1? 1? Fa Fa ‘7 LZ i? 17 [7 


LEVEL 4 DIAGRAM EET 
GD Sear | CQZMPARE DATA/CZMPARE ADDRESS/STATUS bid 60461830 Pa | 
OEVELOP MENT 


DIVISION | pp-p24pM: 82/E2 DMU 4.11-02 | Iv-4-39 


(F) OMU 4.11-01 
(-CKCOMI/-CLC] (B2/E2-£09/E-~03) 


RPU 4.2-02 ——~S>-7e- a 
( B2/F2-D06/B-12) (B2-E09-30) 


(2.7) AS FOR All = ALA. 


DOS/PR2-C( RS )-C/C 


-DATA MEMORY CLECK C 


RPU 4, 2-02 ——D>l=XMU12)/-DMCLKC] cles 


U (5-15) “EIS py 4.1-00 
(B2/F2-B09-05) teereroaalt isc 7 Oe hee 
aie (B2-DOT/A —» DI2/A-09) 
ase MN 4. 1-01 
Care tacgt) DATA COMA RGTR , LE Eh 
(=cb2} Tip ie aia ten <2 —_ 2a 
(iar) 2 OMY 4. 1-00 (B2-E10-47) (B2-E10-50) 
— (pee14-47) ADRS CZMP RGTR regal 
(82-DOT/D. CO6/A-46,.09) DMJ 4.11-00 
pleat (B2/E2-C16-19) 
DMU 4.1100 
(B2/E2-Al 6-19) 
St DMO 4.11-O1 
(B2/E2-404-20) 
MICRO_INST RGIR 
ay a a, AR | SNE CHEM) OM 4.11-00 
{-MI6] (E) MU 4.11-01 (B2/E2-DOT-23) 
nam ed ec (B2/E2-DO3,E04-19) DMU 4.11-00 DMU 4.11-00 
Be-ElS-D B2-E12-52 : (B2/E2-C16-2) ( B2/E2-£09/D-15) ¥ 
B2-£13-51 B2-E13-46 rae s eI TPS5 
B2-E13-45 B2-E13-47 : 


(B2/E2-Al 6-20) 


B2-£12-2T B2-Ej2-32 
B2-E12-29 B2-E 12-30 
B2-E12-51 B2-E12-42 


MICR@ INSTRUCTIZN RGTR 


12155] €02/L5 BITS 0-3 


DMU 4.11-00 
(-L1S5 —LIT-19.20] 


B2-E 12-47 B2-E12~45 a0.) (2) [-421 ( B2/E2-B03-19,20) 
Tatas] EOS/L6 BLIS 4-7 Lae ne 
Z\ C-MIJ -(0-T) 2.4.16. 8.5.13, (B2/E2-802-19) [-CKE] 
DMJ 4,1-00 —— > (8) A18 Caray DO OM 4, 1-01 


MICRZ INSTR 


CONTROL Z\ pOT-18) eee eet (82-D02/B boa/ 8-45) 
ten ey [-DMIC( 0-7/-RD veeIEe eur (B2-E10-35) C+NCKEGI Se ie 
RPU 4.2-10 —; (e)o0) ieee (B2/E2-£09/A-O1 } 
(B2/F1-A15.B15) pehiig 
DMU 4.11-00 
(B2/E2-D0T-04) i Aaa ty 
(B2/E2-A03-19) 
DMU 4.11-00 
t-cIa [-L18 —>L20-19.20] 
DMJ 4.11-00 (B) (B2/E2-B10-19,20) sles an oes 
[-NDIA} 
DMU 4.11-00 
: (5-5) [-CCK__yy 
( 82/B2-DOT-16) (B2-E10-31) (4-5) STATUS RGTR 
(BEI Ist) ( B2-D03/A-09) 
OTPT 
DMU 4.11-O1 
(B2/E2-A05-22} 
(B2/E-B10-24) 
ron Li OMU 4. 11-01 
OMU 4.11-00 (Be/E2-BIO-24) INDEX DATA 
(B2/E2-DOT-01 ) (B2/EZ-A0I-19) (-CCKI] DMJ 4.11-O1 


OMJ 4.1 1-0! 
INDEX DATA 
(B2/E2-A01~20) 


(B2/E2-A04 —» 004-19) 


OMU 4.11-O1 


C-NINTR(B)] 
CON 4.5-31 -—QS> ( B2/E2-B06/A,B-17,19) 


(6-19) 
(C2/C2-E13-03) (p2-£0S~45) 


—-NSTPM 
GUN 4.5-03 >>, EMSIPull 
C-NC2Z0] 
DW 4.1100 >> Té2T) 
(B2/E2-D0T-03) (B2-E09-47) GB) 
CON 4.5-31 QD ee eI 
(C2/C2-E 13-02 ) (B2-E 10-30) 
(A) DMU 4.11-00 
(B2/E2-E10-19) 
DMJ 4.11-01 {-CLCeNSI2] 


(B2/E2-E09/E-05 ) 


LEVEL 4 DLAGRAM SE ENT SPT rey 
N2TES: GD Gaeaen | MICRSINSTRUCTICN FANZUT/CLECKS. P| sossiezo | a 
Lop aT Pia 
[1] Make NETS SHORT AS PASSIBLE. | DEVELOPMENT Le aeeneeie pacha ese vasa 


NOTES: 
QUTPUT DATA C2MPARE RGTR ADDRESS LINES FOR DI! —DI4. Cll—Cl4, BIll— B14 


[-NCKESI ARE CZNNECTED IN THE SAME GRDER AS FOR All —> Al4. 
DMJ. 4. 12-03 —> ta-5) DitvRI oltS O-3 
(B2/B1-D05/B-08) aoa Ce /s — 
aE) : B23 
EST OTITA Ss 
i2tso}Alt/R4 BLIS le-15 
ata €.4,16. Bae INTERRUPT H@LDING RGTR A\ (cmpurrecrsen Ay (aire 
CWO) O15) AIS Oia PO 4 #10715) [o.6.i2] 1 16 | 
) At oe cae Persuer ssi eels BE 
. AYO Teel! i 0-5 B2-B12-04 Y 2.8 litlie] 
ren =( 0-15) [-DATAQTI DMU 4.12-02 Sms B2-812-08 
COMPARE DATA | | sete B2-B12-15 4.11.15, 19] 12] 
(B2/B2-E15,D16) ( —SYCTY B2-B13-26 | 5-10 | 20] 8 | 
B2~B13-25 
AY ATSTTETE/ BLIs A 82-B1 3-20 
12-15 82-B13-03 
}}o19 an TI +(0-15) Sa Ry 
B2-B12-16 
C-TTDANE( 189) pa -B12- 
ceareieoicigy ES) €2-812-10 
(B2-B09-03) B2-814-01 
B2-B12-03 
DMJ 4.12-03 (A) f-INTI pe-812-06 
B2-814-15 
- SE NE SHORT AS PZSSIBLE. 
week t'50! Soe art Tie [3] MAKE THESE NETS AS 
(A2-GO1/ A= 
(B2-B09-06 } 
[-2FFCLK( 22 )1 CONNECTED AFTER DII-> 014, 
QK 4.1-05 -Q>>— 4) 
(A2-J01/B-01 } a 
DATA MEMZRY ADDRESS MUX DMJ 4.12-02 -FILE DATA A 
: COMPARE ADRS C-FDI -Z1 
DOS/LIS BLIS O-s (B2/B1-E12.E13) DMU 4.12-01 S>— pw 4.2-01 
: DATA MEM2RY INDEX FILE LATCH QUTPUT RGTR 
12153) Cs (B2/BI-A03) ( B2-A14/B,Al3/B) 
DIl7KI BITS O 
DMJ 4. 12-03 re BON LIT BLS 6-11 
( B2/Bl-CO6/C-07 } 2.4.16. 8.5.13. 12410 10-15) () (aio) 
DATA QUT 
(2470 
DMJ 4.12-03 ear T2171 
OK 4.1-01 C-SYSCLK( 4011 OM 4.12-03 e470) 
: (6-26) (B2/B1-£03-23) 
(A2-GOl-22) es enn >—-O- DMU 4.12-03 ae 
(B2/BI-E07-24) ITC 
esipacsies C-RPSEL2/-SEO) 12470) 
; (6-17) DMU 4.12-01 7 
(rele eyleats) (B2-BOT-1T) (B2/B1-D03.£04-20) Hea) 


4-21) >——- DMU 4.12-03 


(B2/BI-COT/A-04) DIO/LIB BLTS 0-3 


(t@ES 
C} 


ECT], 6) py 4.12-03 : — 3 
= DMU 4.12-03 
tppeyaeoe) ae (B2/B1-DO5/A-15) BIO/LZ0 BLTS TT 
Rat 2.4.16, 8.5.13, 
(-NSTO) 5 DMJ 4. 12-03 
DMU 4.12-01 Al8 @NVI . ou 121} 112470} 
“ a ( B2/B1-E05-06 ) 
ok 4,1-06 ~Gp3p LE: SISOLK(SAN cBersi-coore-oa) CTT Tbs aah tO @r || OW 41268 
(A2-H10-49) doa Tae t (B2/B1-E06-12) 
(B2-BO6-01 ) DMU 4.12-03 15.17 
(B2/B|-CO6/C-04) 
12470 


i211] BI5/L24 BLTS 8-10 


(217 


INPUT REGISTER 
Se ee ee) 
6-6 


12155] DOB/LO} BITS 0-3 


B2-B08-16 B2-B808-24 


51.78.49, 


E 
Du 4.2-00 —> {-MAT IN (A= ) 
eho kGyy “INDEX FILE DATA 
INDEX FILE 
(B2/B1-A04) x 
DMJ 4.12-03 eu 
(B2/B1-£07-08) -6 
[-M6] 
DMJ 4. 12-03 
(B2/Bl-£03-13) a 
Pa dtceg) al 


0 B2-BO8-09 B2-607-06 e155] BO 

| B2-B08-08 | 6-8 | B2-B07-08 

2 B2-B08-10 B2-BOT-OT 12155] AO8/LO4 BITS 12-15 ‘eZ 
3 B2-B08-04 B2-B80T-01 6.5.13. [-NSI 
4 B2-BO8-OT B2-B08-26 OMU 4, 12-03 

5 B2-B08-15 B2-BOT-03 (B2/B1-E0S.E06) [+S0B] 
6 B2-B08-17 B2-BO7-10 DMJ 4.12-03 

T B2-BO08-06 B2-BOT-09 (B2/BI-E06-11) 

8 B2-B08-03 B2-B08-25 

g 

re) 

t 

2 
13 


l B2-B08-19 B2-BOT-I6 +6 52.53.79, 
B2-B08-01 B2-BOT-20 (82/81 rape C-N6] 64.54.62. 
| B2-B08-21 DMU 4. 61.65,63, SS SENTIEe Te ay 
- (B2/B1-E03-14) -X BAR DATA B40 cate LEVEL 4 DIAGRAM 
ay DMu 4.12-01 (6) {-XD] -(0-15) een DATA MEMZRY 2 60461830 
oo erie : =RING DATA A Oe an aa 
RPU 4, 2-10 ——>>EOMED(0-15)/-RDI (g's) CBP /Bie oe) DMJ 4.12-00 | IV-4-43 
(B2/F1-A09—> 009) 


Ay DMJ 4.2-00 —> 
INCREMENT RGTR 
(B2-Al1/A—> AO4/A) 
CMJ 4.2-00 
INCREMENT RGTR 
(B2-Al 1 /A—> AO4/A) 


DM 4.12-03 
(B2/B1 -E03-08) 


DMJ 4.12-03 
(B2/Bl-£02-12) 


+INCREMENT 
{-JJ 


~INCREMENT 
(-TJ 


(-M4] 


(-M3) 


(2712) 
(aol 


RPU 4.2-10 ——> [=DM2C( 8-1 |_)/-B] (4)=o 


(B2/F1-CO4) 


(82/B1-DOT-18) 
DMJ 4.12-03 (E) 


DMJ 4. 12-03 
(B2/Bt-E06-05) 
DMJ 4. 12-03 
(82/BI-CO6/A-12) 


DMJ 4.12-03 
(B2/B!-EOT-C6 ) 


(-c]_ -(6-11) (4S) 


{-0] 


-FIg 


{-MI6] 


C-WEI] 
(-CCKI 


+CP2 
C-NCP2] 


(4)23) 


-(0-15) 


q (4)—J 1ACaD_2A2 T 12 


INCREMENT RGTR I 
BITS 0-2 


DOI/Xt 


INDEX ADDRESS MUX 


INDEX FILE 
DO4/MI 


LR 


| ZA 
2) 


BLTS 0-3 


: 


-(O-11 Lie) -(4-15) 


O TP9.10.16, 
8.18.19. 
21.20.31. 
12.13.15 


DMU 4. 12-03 
(B2/B1-BO5/B-11) 


~INDEX FILE DATA 
(-IFDJ 


—-( 4-15) 


(2) 


(-CA2] 


(16) -(0-15) 


DMU 4.12-00 
ADRS 
(B2/B!-BI0) 


L\ le 


= 3.23.15 T=T7.1114 
B=4,24.16 F=8,12.13 
Cesc kv 
D = 6.2.18 
ZX l2T1 REAL PINS ARE AS FOLLOWS: 
A=23,3.15 T=I1.7.14 
B= 24.416 F = 12,.8.13 
C als5.17 
D = 2.6.18 


ae 
> 
- 
: 
—-NAD- 


Om @ 

lslglalal@ 
Bem 

Gh [ONO] 
%, 


[Tl REAL PINS ARE AS F2LLOWS: 


an 


22 


INDEX FILE LATCH 
Cl [{ 12150) DO6/L27 BLTS O-3 


12150] AlO/L28 4-3 


12130} AO9/L23 BITS 


A 10-15 


ADDRESS INPUTS F@R 004 AND CO4 ARE CONNECTED IN 
THE SAME @RDER AS FOR BO4 AND AO4. 


DMJ 4.12-00 <(D) 


+810 

DMJ 4.12-00 {-NST@) 
(B2/B1-DOT-15) 

DMJ 4.12-03 {-C.C] 
(B2/B1-E05-02) 

(4-15) __(79)=(0-15) 


-2 
DMJ 4. 12-03 {Wz} 

(B2/Bi-E02-13) 
-DATA 


AY DW 4.2-01 S {-XD] (G18) 
INPUT RGTR 
(B2-A04/B, A05/B) 


(B2/B1-E02-14) 


ZN -FILE DATA 


(eo! 5) 


42 
DMJ 4. 12-03 f-NZ] 
c-FD} DMU 4.12-00 
DATA QUT 
(B2/BI-Cl6) 


AN 


ADDRESS MUX 


B2-B805-16 
B2-B04-15 
B2-B05-08 
B2-805-10 
B2-B05-19 
B2-B04-20 
B2-BO5-0T 
B2-B05-09 
B2-B805-15 
B2-B804-24 


{-RD} oo 


£09/EOS-E7E 


(C) DM 4.12-00 
(82/B1-A08) 


INDEX DATA 


B2-B803-06 
B2-B03-17 
B2-B03-24 
B2-B02-01 
B2-B03-08 
BZ2-B02-06 
B2-B02-0T 
B2-B803-09 
B2-B02-10 
Be-B02-1T 
B2-B802-15 
B2-802-24 


q 0 


B2-BO3-OT 
B2-B03-16 
B2-B03-26 
B2-B02-03 
B2-B03-15 
B2-B02-04 
B2-B802-09 
B2-B03-10 
B2-B02-08 
62-802-19 
B2-B02~16 
B2-B02-20 


LEVEL 4 DIAGRAM 


DB-B24DM: B2/Bl 


rand Lae BLTS O-1 
tei7 


I217i{sO3/LS3 BLTS 6-3 
I 


INDEX.DATA MEM2RY 2 


NDEX FILE DATA SELECT 

a a 
BIT 
B2-BO6-26 
B2-B05-01 
B2-BO5-03 
B2-B06-18 
B2-804-09 
B2-804-08 
B2-B04~17T 
B2-B04-10 
B2-805-26 
B2-B04-0T 
B2-805-24 
B2-805-20 
B2-B06-10 
B2-806-07 
B2-B06-17T 
82-B06-08 


DONAMNAGN—O 


OM) 4.12-03 
(62/Bl-EC8-6.24) 


ae 
DMU 4.12-O1 IV-4-45 


DMJ 4.12-00 
H@LDING RGTR 
(B2/B1-AlT) 


DMJ 4,2-01 ——> 


DATA C2MP 
RGTR 
(82-A15/B.A12/B) 


DMU 4.12-00 
ADRS 
(B2/B1-B03g) 


DMJ 4,2-C0 ——> 


ADRS CMP 
RGTR 
(B2-Al1/B.AI2/A) 


EI5/Cl BLIS O-7 


CEMPARE DATA 


EE EVANS 
p_-(2) {AG 18M 


2102} E14/A4-C/E 


H -DATA = DATA CZ\P 
[ (2) 4 
ri -13) fe 
ri -(4) [84 02y 
Pi -(5) {85 03x) 
ri -(6) f82_ 04, 
pi (7) | 
C-DATASTI (@)aLort 8) g@ 
(-DC] ZN (gy—Oa!5) 
~DATA (UPPER) > 
DATA CoMP (UPPER) —-(5) 
-DATA (UPPER) = 
DATA CZMP (UPPER) — _-(3) 
-DATA (LOWER) > 
B7 23 DATA C2VP (LONER) — ~(6) 
a 
L107 (86 245 —-DATA (LZWER) = 
p DATA C@MP (LQWER) —_-( 4) 
Pte) | N 
L (13) {8303 4 
[__-(14) fez _04 -_ -DATA > DATA CZAP-(8) 
L__-(15) fal O5y 
(108-8) 
CEMPARE ADORESS 
6 
NOTES: 
‘i IN 
T210e] £14/A4-6/E 
~ADDRESS > 
LH] ADDRESS CZVP 


ZN 


(-AM) 


(ae 
(2) 


-(4) [a8 205 
LV =(5) {AT_194 
(67 AG _ 18 


-ADDRESS= 
ADDRESS COMPARE 


LEVEL 4 DIAGRAM 


CEMPARE DATA CEMPARE ADRS 
BIT 


GD Eereaen | COMPARE DATA/CEMPARE ADORESS/STATUS 


>——— DMU 4.2-01 
STATUS RGTR 
(B2-Al4/A—» AI5/A) 


B2-B1 2-2) 
B2-Bl2-1T 


B2-B!2-19 
B2-B!0-25 
B2-Bl0-26 
B2-B02-01 
B2-B10-20 
B2-B810-24 


B2-B1 3-04 
B2-B1 3-06 
B2-B13-07 
B2-BI3-15 
B2-BI3-16 
B2-Bi3-IT 
B2-B13-19 
B2-B13-2! 
B2-B1 4-07 
B2-B81 4-08 
B2-B1 4-09 
62-Bl 4-07 
B2-B14-19 
B2-B1 4-21 
B2-B14-20 
B2-B1 4-25 


B2-Bil-25 
B2-Bl 1-26 
B2-B10-01 
B2-B10-03 
B2-B12-25 
B2-Ble-26 
B2-Bl!-Ol 
Be-Bl 1-03 
B2-Bi 1-04 
B2-Bl |-OT 
B2-81 |-08 
62-Bl |-09 


WODANDUAWN—O 


tie | 
DMU 4.12-02 IV-4-4T 


(F) DMJ 4. 12-01 
. . (B2/B1-FO3/E-03) 
RPU 4,2-02 f=CKCDM2/-C.C] (2.7) 


a (6-4) 
(B2/F2-D06/C-13) eee 


-DATA MEMORY CLOCK C 
RPU 4.2-02 5 (-XMUS/~-OMCLKC] 


: (5-15) ite) DMU 4.2-00 
( B2/F2-803-16) eee roo nies) Dae se 0 
7226) (B2-Al1/A—» A04/ 8-09) 


(1-25) >— OMY 4.2-01 
(B2-802-25) DATA CZMA RGTR 


Py EL 
YpPVrPypp pp 


b (5-21) 
=] ery APRS CAS REE (B2-B06~21 ) (B2-806-24) 
(B2-B02-2! ) : (SOA) 
ia YN (B2-Al1!/B.Al2/A-46.09) DMU 4.12-00 
12 ey ee A i (-S08) ca 


E 
a 
S 


Bea CWE (B2/ Bi -a16~19) 


DMJ 4.12-01 
7 {B2/B1-A04-20) 


MECR_INST RGIR C-WEMO 


= eae | DMJ 4. 12-00 
or C-Mr61 ( B2/B1-DO7 ) 


= (E> OM 4.12-O1 
eee on ( B2/Bi-D03/E04-19) DM See 


OTPSS 


DMU 4. 12-00 
(B2/B1-AlG-20) 


B2-B03-25 
B2~-B03-19 
B2-803-01 
B2-B03-03 
B2-803-15 


MICR@ INSTRUCTIZN RGTR 


12155] EO2/L5 BITS 0-3 


fentor el IE EOSLE a ee 
2.4.16, 5.13, 
CONTR ([-CE} 
C-Mq ~(0-7) Aig T 12 | >—— DM 4.2-01 
DMU 4.2-00 —— >, 4 Lat cof 4) } (6) (4-4) 
MICRO 7 B.S a DMJ 4.12-00 —> = QUTPUT RGTR 
Saar an t-pwecto-7) ~{=7)_| J @vo : (D2/BI-D07-18) bina, (B2-BOS-04 ) (B2-A13/B.Al4/B-46) 


RPU 4.2-10 ——>>— PH @) 


[+NCKERI 
( B2/F 1-404, B04) (S15) > OMU 4. 12-00 


Bra eon C-NCIJ +2) [-NZI anata ae, (B2/B1-E09/A-01 } 
(B2/B1-D07-04) cE (82/B|-A03-19) 
216) EN6) DMJ 4.12-00 
(B2/Bi-BI0-19.20) 
DMU 4,12-00 (B)»>—Ecla il =16) [-M6] DMJ 4. 12-00 
eee (B2/B1-B03-19.20) 
=(2) eI DMU 4. 12-01 Buda. i200 (-NFIO/-NDII 
(B2/BI-602-19) (payer oaicies O55) 2c, a cr Teer 
TAT?) BOS7GRI-B/C BURG (B2~BO6-05) (4-3) STATUS RGTR 
( B2-B05-05) 
(B2-A13/A-09) 
. OTPT 
f-cA2] DMJ 4.12-01 
( 82/BI-AO5-22) 
EOT7Al eae 
Wy BI0-24) 
[cL] DMJ 4. 12-00 
(B2/BI-DoT-O1) Bi ‘joea (4) [M4] (B2/B1-A01-19) pete DMJ 4.12-01 
CAN 4.5-31 -Q5>—ENINTR2)] DM) 4. 12-01 ( B2/B1-A04—» D04-19) 
Oe sale (B2/BI-A01-20) 


ae (6-19) 
(C2/C2-E13-13) eee | | 
(B2/B1-BO6/A,B-1T,19) 
Q2N 4,5-03 CNSTPME) 


29> 
6-25) 
(C2/Be-E1 1-08) ( B2~BOT-25) Pees 


DMJ 4, 12-00 >> fhe 
(B2/81~-DOT-03) (B2-BOT-21 } i a 
Oa mas 
CAN 4.5-31 -Q> rang ERO 
(C2/C2-E13-08) (B2-B06-04) 
(A) DMU 4. 12-00 
(B2/BI-E10-19) 
DMU 4.12-01 COLCoNSIa 


(B2/B!-E09/E-05) 


LEVEL 4 DIAGRAM Ste OT TETE = 
NOTES: GD Greer | MICRBINSTRUCTION FANQUT/ CLOCKS. PT sossiezo | a | 


MAKE NETS SHORT AS P@SSIBLE. | CEVELOPMENT ; a 
U4] DIVISIAN DB-B24DM: B2/BI OMU 4.12-03 IV-4-49 


SUTPUT DATA C2MPARE RGTR 


DMJ 4.13-03 -Q->>t AGEa IESE 
(82/E1-005/B-08) (eas 
_ 
neissye : 
TSTSSTAIT/A4 LTS 12-15 
2.4.16, B.5.13,|]  +(0-15) 
AIB mp at_t2il 
ONVial_ 
CAMPARE DATA 
(B2/E1-E15,D16) 
CON 4.5-21 Eee (el 4 
(C2/C!-E17-01) ae 
DMU 4.13-03 (A) {-INT] 
CLK 4.1-01 Coeetsyy 
(A2-GO1/B-06) eile 
(-FFCLK( 23) 
Kk 4. 1-05 <5), 0a 
(A2-J01/B-0B) Ne) lags 
DATA MEMZRY ADDRESS MUX 
DMU 4.13-03 {-¥EM) Me1SS) BOS/LIT BITS 6-11 
( B2/E1-CO6/C-0T) 8.5.13, (0-11) /\ 
DMJ 4.13-03 
: (B2/E1-E07-01 ) 
-SYSCLK(50)1 DMU 4.13-03 
Vabossie oe, (6-26) (B2/E1-E03-23) 
(B2-E0T-26) >—- DM 4.13-03 
ia (B2/E1-E07-24) 
| 3/5 
ieee cuicies (6-17) DMU 4.13-01 
(B2-E0T-17) (B2/E!-D03,E04-20) 
DM 3-13-05 DIO/LI8 BITS 0-3 
f-CTP), _(8. py 4.13-03 (B2-£05-21 ) (B2/E1-COT/A-04) 
(L5/L6-19.20) T2155) 5 
ENE TOI NOTE bw 4.13-03 
[-NSIaI 
DMU 4.13-01 
CLK 4.1-06 Corr OLK(S5)] (B2/E1-E09/E-04) 
ea tac (82-E06-0! } DMJ 4.13-03 


(B2/E1-CO6/C-04) 


DATA SELECT MUX 


H2tSs5} OO8/LOI BLTS O-3 


12155} Cos/Loz 4- 
B08/LO: 


8-11 


B2-E08-09 B2-E07-06 
B2-E08-08 B2-E07-08 AQ8/L04 BITS 12-15 
B2-E08-10 B2-EOT-OT 2.4.16, 8.5.13. 
B2-E08-04 BZ2-EOT-01 


B2-E08-0T 
B2-£08-15 
B2-E08-1T 
B2-E08-06 


B2-E08-26 
B2-E07-03 
B2-E0T-10 


x Oecse 
INDEX FILE DATA 
ian [-IFDI (4-15) 79) =(0-11) 
INDEX FILE 
(B2/E1-A04) 
DMJ 4.13-03 Pi 
(B2/E1-E07-08) 6 
DMJ 4.13-03 C-M6) 
(B2/E1-E03-13) 
B2-F07-09 
DMJ 4. 13-03 core) 


B2-£08-03 B2-E08-25 52.53.79. 

B2-E08-16 B2-E08-24 (B2/EI-E07-05) 46 64.54.62, 

B2-E08-19 B2-E07-16 Paiva jes [-N6] 61.65.63. 

Be Ree pose (B2/E1-E03-14) =X BAR DATA | 59.70.66-60 
B2-E08-20 pw 4.13-01 (C) Ol oa (eye? Oe 
Rereorsed [-DM3D(0-15)/-RD) ~(O-15) (B2/E| B02) 
B2-E07-15 RPU 4.2-10 ——> (6) 


(82/F1-A08-D08) 


al DIg aie @e 
7 


(-AM] 


DATA MEMORY 


® 
d 


™ 


aK Ra 
aE d 
Q 


m 
i] 


nN 
com | 
fe) 


d 


NOTES: 


Ly 


INTERRUPT H2@LDING RGTR EN 
(tL 12151NEIT/SI BITS 
pa 6-5 


aaa | 
hl a 6-11 


C2 
pA 16/S3 8 AY 


+(0-15) 


DMU 4, 13-02 
COMPARE ADRS 
(B2/EI-E12.E13) 
ene) FILE DATA 
DMU 4.13-01 ipo} 
INDEX FILE LATCH 
( B2/E1-A09) 
-(0-15) (16) 
-M DATA 
=(0-7) 


DMU 4. 13-03 
(B2/E1-E05-06 ) 


DMU 4.13-03 
(B2/El-E06-12) 


DMU 4.13-03 
(B2/E1-E£05.£06) 
DMJ 4.13-03 
(B2/E1-EO6-11) 


-B DATA . 
-(0-7) } 


ou u it 


QUIPUT REGISTER 
> aa 


=Z 

B2-E12-C4 
B2-E12-08 
B2-E12-15 
B2-E13-26 
B2-£13-25 
B2-£13-20 
B2-E13-03 
B2-£13-01 

B2-£12-16 
B2-E12-10 
B2-£14-01 

B2-£12-01 

B2-E£12-03 
B2-E12-06 
B2-E14-16 
B2-E14-15 


WN —~OWMNDUAWN—O 


ADORESS LINES FOR DiIl— DIl4. Cli— C14, Bll—» BI4 ARE 
CONNECTED IN THE SAME QRDER AS FOR All —Al4. 


Tpit [oT T] 
fo.6,t2] 1 1 6 | 
| 2.8 [iv] i6| 
r3.9.14{ 18 14] 
4.11.15] 19] 12 | 
[5.10 [20{ 8 | 


[5] MAKE THESE NETS AS SHORT AS PASSTBLE. 


[6] CONNECTED AFTER DI1 014. 


[A sy OM 4.3-01 
QUTPUT RGTR 
(B2-D14/B.D13/8) 

((6) -(G-15) 

DATA guT 


[EVEL 4 DIAGRAM 
GD erdwen | DATA MEMORY 3 


DIVISION | pp-B24DM: 62/E| 


l2icij OI5/L2!1 BITS 0-2 
! 


BiS/L24 BLTS 8-10 


Paes 
DMJ 4.13-00 “Tye4-5I 


INCREMENT RGTR I 
COl/XI BITS 0-2 


Tet tTy] COl/ Xe 
H01/X3 


EQS/EOS-E7E 


— DMU 4.13-00 foNSTZ] f-C_CoNSTS) DMJ 4.13-03 
pee (B2/E1-D07-15) (B2/E1-E08-06,24) 
STITT] AOI7X4 GLTS S11 DMU 4.13-03 f-c.C] 


x INCREMENT A (B2/E| -E05-02) 
= HO-1) 
Geeta @ Beale ' vkot—|| Ort 9 =(4-15) 
~ INCREMENT @N2 
(B2-C10/A—» 005/a) ~TNRES _« 
DM 4.3-00 ——S - ~(0-11) aN | “ie Se 
INCREMENT RGTR —2 Db |) YES b—(12) 
(B2-C10/A—» 005/A) | a9 OTP9, 10,16. ae 
8.18.19. 
Cl 
21.20.31. 
(415) ~(0-15) 
12.13.15 
DMU 4, 13-03 cM) ws 
(B2/E1-E03-08) 
DMU 4. 13-03 M5) 
(B2/E1-E02-12) 


INDEX ADORESS MUX 


(217 04 1 


2tTi} CO2/L30 BLTS O-1 


rand Peis =< Eee 


Z\ peu 4.2-10 > EASE BN /-819) =C 0-3) 


(B2/F1-CO3) 
-c - Z ) BI_I Ts [-RD] (0-15) 
ZA ow 4.3-00 —>>—_ (81104) =(0-3) Camere DMU 4.13-00 (D) (16) 
ADRS RGTR 
( B2-DO8) Ba a 
ZX vai 4.3-090 —>>— E01 Ones -—T——=crs f8s gn 
CENTRAL. RGTR is 
Cee pea DMJ 4, 13-03 cCAz) 
DMU 4.13-06 {-FI] (B2/E1-B05/B-11) 
(B2/E!-DOT-18) ae 
{-MT6) DMJ 4. 13-03 = 
DMU 4.13-03 <E) B2/E1-E£02-13 
2145) D047 Mi BITS o-3 A 
: “DATA 
112145} CO4/M2 4- z es 
ae OMY 4,3-01 —>>-2OL_((@)=(0-15) 
604/MS 8-11 INPUT RGTR 
(B2-D06/B) 
(12)-( 4-15) 
Waa EXEE 
Waxes @) G 
PET Tes) ] +2 
fata DMJ 4.13-03 cn] 
(B2/E1-E02-14) 
(C) DMU 4.13-00 
(B2/E1-A08) 
DMU 4. 13-03 {WEI (16)-(0-15) 
C 5 : 
(B2/E1 -E06-05) eseeid SENG 
DMU 4. 13-03 = 
Eel El Cet ate) ([leTso] OOG/LET BITS 0-3 
Cl 
R 12150) AlO/L28 4-9 
ae 7.8 TeTsoy oss —siTs|| AN 
OS) | ON Fema Te pr 10-15 -FILE DATA 
2A eal @- (16) 4 [2 —@Ncb pO 4 -__(fg) =i !5) Fp DMU 4. 13-00 
ae —O- ba DATA QUT A 
(4-15) (B2/E1-DI5— Al6) 
(2) TNDEX FILE DATA SELECT 
S [XD 
~INDEX FILE DATA 8 ADDRESS _WUX 
BO6/Al2-A/D {-IFD] ee os 0 82-EC6-26 
+02 ime eck a | B2-E06-0| 
[-NCP2I f 4-6 | B2-£05-06 2-6 2-1 | Be-EOS-OT 2 B2-E05-03 
DMU 4. 13-05 EBERE | Ono? 4-25 | B2-£05-25 B2-E03-06 3 B2-E06-18 
(B2/E|-E0T-06) 4-16 | 82-£05-16 B2-E03-26 4 B2-E04-09 
NOTES: 3-15 | B2-£04-15 B2-E02-03 5 B2-£04-08 
4-8 | B2-£05-08 B2-E03-15 6 B2-E04~17 
Z\ ADDRESS INPUTS FOR 004 AND CO4 ARE CONNECTED IN 4-10 | B2-E05-10 B2-E02-04 T B2-£04-10 
THE SAME QRDER AS FER 804 AND AO4, 4-19 | B2-E05-19 B2-E02-09 8 B2-E0S-26 
3-20 | 82-E04-20 B2-E03-10 g B2-E04-O7 
ZA \2iT1 REAL PINS ARE AS FOLLOWS: 4-T | 82-£05-O7 B2-E02-08 | | 10 B2-E0S-24 
A=3.23515 T= 7.1.14 4-9 | B2-£05-09 B2-£02-19 | | 11 
B= 4.24.16 F = 8.12.13 4-15 | 82-£05-15 Be-E02-16 | | 12 
C= 5.1.17 3-24 | B2-F04-24 p2-£02-20 | | 13 
D = 6.2.18 


Z\ 217! REAL PINS ARE AS FOLLOWS: MAKE FOIL 6 INCHES +! INCH AT | 10 I. 


A= 23.315 T= UlTel4 LEVEL 4 DIAGRAM ETSI - 
B=24.4.16 F = 12.813 @Demeee | TNeEX. DATA MEMORY 3 eae eas Es 
C= 1.5017 

D = 2.6.18 DEVELOPMENT 


DIVISION | pp-8240u:62/EI DMU 4. 13-01 IV-4-53 


COMPARE DATA 


fizZtO2| E14/A4—-C/E 


| -DATA = DATA COMP 
H 
| 
a 
| 
A 
aga aeee [-DATAgTI (9)=!0=18) | 
HALDING RGTR 
(B2/E1~AIT) 
DM 4.301 — >> t-DC] AN (@)xi0r 15 
DATA COMP 
RGTR 
(B2-C14/8,010/8) 
“DATA (UPPER) > 
DATA CAMP (UPPER). -(5) 
“DATA (UPPER) = 
DATA CAMP (UPPER) —_-(3) 
-DATA (LOWER) > 
DATA CAP (LOWER) -(6) 
“DATA (LOWER) = 
DATA COMP (LOWER) (4) 
| | -DATA > DATA GAAP -(8) 
-STATUS J\ 
(3) =i0r8:8) [MS], py 4.3-01 
Saree STATUS RGTR 
COMPARE ADDRESS (B2-DI4/A—> C14/A) 
A A820, 
Cs FV 8 
CS OE: B2-E 12-21 
PC SCS IT B2-E12-1T 
=10) [A416 B2-E12-19 
po) Y B2-E 10-25 
=e B2-E10-26 
p—sish] E14/A4-B/E B2-£03-01 
et ADDRESS > 82-E 10-20 
A ADDRESS COMP B2-E 10-24 
jena 
as 
(kee 
ptt | Pert Fa 
pf =t2) | | AUX | LST J AUX _| 
ts : 
g z 
OMY 4. 13-00 {-AM} (a)=toa) | z ee-E15-OT 
ADRS 4 B2-E!3-16 
(B2/E1~B09) 5 B2-E13-IT 3 | 32-£12-26 
Eat Lv 6 ea B2-E1 1-01 
~ T B2-E13-2! B2-E1 1-03 
ee can > 8 B2-E 14-07 B2-El 1-04 
AGT 9 B2-E ! 4-08 B2-El !-O7 
is 10 B2-E 14-09 B2-El !-08 
Were lOre:BIOle! 1 B2-E1 4-07 B2-E1 1-09 
12 B2-E14-19 
13 B2-E14-2! 
7 14 B2-E 14-20 
~ADORESS= 15 B2-F 14-25 


ADDRESS _C@MPARE 


LEVEL 4 DIAGRAM CBUE IDENTIORS Ma REV 
CZMPARE DATA/CZMPARE ADDRESS/STATUS P| consiazo | a | 
DMU 4.13-02 IV-4-55 


RPU 4,2-02 ——S>-[-CkcoMs/-cc} 


(B2/F2-DI0/C=13) (6-4) 


-DATA MEMORY CLZCK C 
RPU 4.2-02 5 C-XM(18)/-DMCLKCI 


(B2/F2-BOS-13) (5-15) 


MICR@ INST RGTR 


(B2-£06-15) 


( B2-EOT-04 } 


B2-£03-01 62-E0S-03 
B2-£03-04 B2-£04-26 
82-£03-25 B2-E03-20 
B2-£03-9 B2-£03-21 
B2-£04-01 B2-E04-06 
B2-£04-03 B2-£04~04 
B2-£04-25 B2-E04-16 
B2-£04-21 B2-£04~19 

DMJ 4,3-00 — > EM ge 

Me ec eay A tresscro-ty fE0 

RPU 4.2-10 ——>; fA) (8) 
(B2/F1-A03, BOS) 


{-NC!] 
DMU 4. 13-00 


(B2/E|-DOT-04) — EE ‘sj t (B2/E1-A03-19) 
are + =N6] DMU 4.13-00 
(B2/EI-B!0-19.20) 
DMJ 4.13-00 (B) [-CI3] id 


DMU 4.13-00 fa o 
(B2/E1-DOT-Ol } || 
CN 4.5-31 >> CNINRU6) a 
(C2/C2-E1T-Ol) (B2~-E07-19) i= 


C-NSTPM3I] 
CQN 4.5-03 CS 
(C2/BI-E11-07) (6°25) 


(Be-E07-25) [1 | ee 


OMU 413-00 -Q>> aa 
(B2/E!-D07-03) 


(B2-E0T-21 ) (8) 


CON 4,5-31 —Q5p—ZINRUL) 


N (5-4) 
(C2/C2-E13-07) fa) ee 
DMU 4.13-01 c-CLCeNSTY) 


(B2/E1-E09/E-05) 


E0T/Al 


(F) OMU 4.13-01 
(B2/E!-F09/E-03) ' 


(-Cel 
(1-26) 
( B2-E02-26) 
(-001) 
(1-25) 
{ B2-E02-25) 
(-02)] 
(1-21) 
(82-£02-21) 


>— DM 4.3-00 

INDEX RGTR 
(B2-C10/A —» 005/A-09) 
— DM 4.3-01 

DATA CZMA RGTR 

(B2-C14/B,D10/8-46) 
>— DM 4.3-00 

ADRS C2MP RGTR 

(B2~C10/8,D10/A-46,09) 


(5-21) aria (5-24) 


: =5 
(M5) DMU 4.13-00 


{MI61___/E\ pw 4.13-01 Me ; 
( B2/E1-D03,E04-19) ae (82/E1-Cl6-20) 
EMU 4.13-00 
(B2/El-Al6-20) 


E02/L5 BITS 0-3 


i2ids}6O3/L6 8B 4-7 
14,16. 8.5.13, 


2 
Al 


(82/E1-DOT-18) (B2-EC6-09) 


DMJ 4.13-00 

Faee aa ay (B2/E1~-B0S-19,20) DM 4,13-00 ~Q->>— {NEY -101a) 
DMJ 4. 13-01 (62/E1-D07-16) Caen aes 
(B2/E1-B02-19) 


f-CA2) DMJ 4.13-01 


(B2/E1-A05-22) 


DMJ 4.13-00 
(B2/E1-B10-24) 


OTPSO 


DMU 4.13-00 DMJ 4. 13-O1 
(82/E1-A08, INDEX DATA 

nieces) 7 . (B2/E1-A01-19) 
(4) c-M4] DMU 4.13-O1 
INDEX DATA 

DMJ 4, 13-01 (B2/E1-A01-20) 


(B2/E1-BOG/A,B-I7.19) 


(A) DMU 4.13-00 
(B2/E!-E10-19) 


LEVEL 4 DIAGRAM 


2M04 


MA\ SHORT AS PZSSIBLE. | OEVELEPMENT 
[1] MAKE NETS BLE | OSeLaNe) 


OB-824DM: 82/E1 


(B2-EC6-21 ) ( B2-E06-24) 


(-SZAJ 
(-S2B) 
C-WE!) 


{-WEM] 


[-CKE] 
(4-4) 
{ B2-E0S-04 ) 
C+NCKEQ)] 
(5-13) 
(B2-E06-19) 


[-CCK] 
(4-5) 
(B2-EO5-05) 


{-CCK!} 


NOTES: GD Sarekuxn | MICRZINSTRUCTION FANQUT/CLECKS. 


DMJ 4.13-00 
(62/E!-C16-19) 
DMU 4.13-00 
(B2/EI-Al6-19) 
OM 4.13-0l 
(62/E1-A04-20) 


DMU 4.13-00 
(82/E1-DO7T) 


—2- DMU 4.3-01 
QUTPUT RGTR 
(B2-D13/B.D14/B-46) 
DMJ 4.13-00 
(A05-1) 
(B2/E1-E09/A-01 ) 


>—— DMU 4.3-01 


STATUS RGTR 
(B2-D13/A-03) 


DMJ 4. 13-01 
(B2/E1-A04—» 004-19) 


Paper 
DMJ 4.13-03 IvV-4-57 


5. FILE UNIT (FGU) 


SYSTEM FUNCTION | FUNCTIONAL DESCRIPTION 


The file unit, which is located in the base processor, provides temporary The discussion in the following paragraphs refers to the simplified block 
storage for operands and is used during processing to coordinate timing diagram of the file unit as shown in figure IV-5-2 and the level 2 diagram 
between data paths. FGU 2.0. The 13-bit control register receives the 12-bit operation code 


from the l6~bit dynamic control field of the instruction word and the 
additional bit from the file unit clock C (bit 47 of the clock control 
field). The data in the control register specify the read and write 
addresses for each of the two files. The clock C bit is appended to each 
file address to specify in which group of eight (0-7 or 8-F) the addresses 
reside. Therefore, because there is only one clock C, both files must be 
functioning in the same numerical group of eight address locations each 


GENERAL DESCRIPTION 


The file unit consists of two independent memories, or files, known as file 


F and file G. Each file is made up of sixteen l6-bit addressable memory cycle. 

locations divided into two groups of eight, the lower eight or the upper 

eight. The file unit takes one clock cycle for an operation. The F and G data registers receive data from the crossbar when enabled by 
the A and B clocks, respectively. The A and B clocks, bits 23 and 24, are 

One 16-bit data word may be written into one location, and the same data set by the program into the clock control field of the instruction word. 

read from the same location or another l6~bit data word read from a Bit 23, when set, gates data to the F data register from crossbar output 

different location each clock cycle, as long as the write and read ll, and bit 24, when set, gates data to the G data register from crossbar 

addresses are from the same group of eight. During a clock cycle either output 12. The clock bits gate the data at time 0 of clock cycle one when 

one or both files may be used, but the addresses accessed in one file must they are set. If the clock bits are clear, the contents of the file 

come from the same numerical group of eight as in the other file. registers are not changed because no writing occurs. 


The F and G data files (memories) receive two addresses from the file 
control logic each time the file unit is specified by the program in one of 


LOCATION ‘ the dynamic control fields of the instruction word. One address is the 
— write address, and the other address is the read address. If no address is 
, 2 PANEL: A2 specified, they default to address zero. During the first half of clock 
: A GESESOLOTOSSTST STOUT cycle one, the writes are performed, if the A and/or B clocks are present. 
XXXXXXXX “a i i i i i i 
A el ae XXXXXXKKX KX KKK KKK KX KKK If either or both of these clocks are missing, no write is performed in the 
corresponding file memory. During the second half of the clock cycle, the 
B rn rr reads are performed. The read operation does not require any clocks, so 
everytime the file unit is addressed by the program, data is read from both 
C files and entered into both output registers, respectively. 
D The status register records the sign (MSB) of the contents of the output 
K registers and is available at the end of the second cycle. 
CYBERPLUS SSS 


TYPE OF CIRCUIT: 
LS! AND AUX BOARD 


Figure IV-5-1. Location of File Unit Logic Circuits 


60461830 A Iv-5-1 


ee | 


TO 
XA OUTPUT 
CROSSBAR 
FROM © <a DATA REG 
CROSSBAR 
CLK A 
CLK C G) csale] 


CONTRO INST 
ne REG cot = ———O— 
FIELD (2) 
CLK B 
DATA | DATA 
IN OUT 
FROM (16) eee? CROSSBAR 
CROSSBAR ae 
Cyclen Cycle n+1 Cycle n+2 
_ _ a 01294A = 
Figure IV-5-2. File Unit Block Diagram 
TIMING _ 
_ |--— CYCLE 0—~|._ CYCLE 1—-|._ CYCLE 2—+|._CYCLE 0 —-| 
LOAD LOAD CONTROL DATA AND LOAD 
INSTRUCTION REGISTER AND INPUT STATUS INSTRUCTION 
REGISTERS, IF AVAILABLE 
CLOCKED 
Figure IV-5-3. File Unit Instructions Timing 
60461830 A 


IV-5-2 


Eat ne | 2401 | 
| AUX AZ/FI | LSE A2 
F 
| | F CON 2.9 
F DATA DATA X BAR 
CON 2.0 : 
DATA X BAR © (16) | oe 
(16) a REGISTER 
' | FGU 4.0-01 
CON 2.0 FIGLIKA WRITE ENABLE 
CLOCK BITS FANZUT 
CAN 2.0 
CON 3.0 Fro Ke EXTEND}(4) 
eee a ) F_ADDRESS 
2 
CON 2.0 FILE OP @ (6) | (@)——S ADDRESS 
© ee aaa 
ray 4.0-0 ree 
ee FICLKB 
CLACK BITS FANZUT 
CN 2.0 
. DATA X BAR 
ee a (16) DATA e 


DATA X BAR 


at pale REGISTER 


FGU 4.0-01 


ibcseliad FGU 4.1-00 


NOTE: 


SHAD@W RGTR AND WIRED ‘AND’ 
DUPLICATED 2N SHA 2.0. 


LEVEL 2 DIAGRAM — ae 
GD ENees | REGISTER FILE UNIT peal auciee ae 


DEVELOPMENT 8 3 Pte 
FGU 2.0 rss 


CLK 4.100 GS 
(A2-K15/B-46.51 01,08) 


CLK 4.1-02 > 


(A2-A01/B-48) 


CLK 4.102 G>) 
(A2-AOI/A-31) 


CON 4.5-21 <> 
(C2/CI-E05-12) 


CQN 4.3-00 > 
(A2-HIO-13) 


CQN 4.5-2! GS 


(C2/CI-E05-17) 


C2N 4.1-00 
(C2-E12/B-47 )} 


C2N 4.100 > 


OC FIELDS FANQUT 
(C2-E01/A — E15/A-23) 


CaN 4.1-00 >> 
(C2-FOS-04) 


CN 4.5-21 > 


(C2/C!-E13-01 } 


SHA 4.0-0 
( B2-COT/B-02} 


CN 4.3-00 —> 
(A2-HIO-33) 


CON 4.201 


DATA X BAR 
(C2-KOT —» G1 1-50) 


CQQN 4.5-01 GS 


(C2/BI-D02-05) 


SHA 4.0-02 > 
(B2-CO9/A-28) 


CON 4.2-01 > 


DATA X BAR 
(C2-K12-G15-24 } 


CON 4.5-0! 
(C2/B1-D02-07 ) 


SHA 4.0-02 > 
(B2-CO9/B-02 ) 


ee) -C4 -ca cle 
(-8841-C2] _(-8B42-cl]__(-8843-C2]__[-8B44~-c2] 
+C2 
(+8B43-C1] 
+C15 
(+8841-C1) 
-INT D@NE 
CTIDONE( 5) -(C26) oO -(0) (-NFCLKC] 
+INT RGTR 
C-NINTR(12)] +FICLC 
-(2) a) -(3) [-NFICLC) 
t 
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6. MULTIPLY UNIT (MUL) 


SYSTEM FUNCTION 


The integer multiply functional unit, which is located in the base 
processor, performs multiplication and other operations on operands taken 
from the crossbar and returns the results to the crossbar. 


GENERAL DESCRIPTION 


The multiplier performs 8- and 16-bit integer multiplications to produce 
l6- and 32-bit results, respectively. The multiply unit also performs 
population count, significance count, bit reversal, and pass operations. 
The multiply unit is segmented to allow new operands to be presented and 
new results to be obtained each clock cycie. After the load cycle, all 
operations, except multiplication, take only one clock cycle before the 
results are available; multiplication takes two. All operations, except 
byte mulitplication, are on 16-bit operands. 
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Figure IV-6-1. Location of Multiply Unit Logic Circuits 


FUNCTIONAL DESCRIPTION 


The discussion in the following paragraphs refers to the simplified block 
diagram of the multiple unit as shown in figure IV-6-2 and the level 2 
diagram MUL 2.0. The control register receives the 12-bit operation code 
from the 16-bit dynamic control field of the instruction word. The bits of 
the operation code determine what function the multiplier will perform, and 
which of the available outputs will be gated to the results register. 
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The A and B operand registers receive data from the crossbar when enabled 
by the A and B clocks, respectively. The A and B clocks are set by the 
program into the clock control field of the instruction word, bits 5 and 
6. Bit 5, when set, gates the A multiplicand input, and bit 6, when set, 
gates the B multiplier input. The clock bits gate the data at time 0 of 


’ clock cycle one when they are set. If the clock bits are clear, the 


contents of the operand registers are not changed. Because of the fanouts 
required, there are duplicate A and B registers. 


Multiplication is done in two stages, each taking a clock cycle. In the 
first stage, the multiplier network uses the A multiplicand and the B 
multiplier to form partial sums from partial products, which are held in 
the intermediate register at the end of the first clock cycle. It is 
during this first cycle when the operands are considered as l6—bit or 8-bit 
integers for whole or half word operations. 


At the start of the next cycle, the partial sums being held in the 
intermediate register are input to the adder network to form the final 
product. The multiplication is done either in 2's complement mode or in 
the magnitude mode. In 2's complement mode, the multiplier generates a 
signed 32-bit product from two signed 16-bit integers. In magnitude mode, 
the multiplier generates either one positive 32-bit product or two, 
independent, positive l6-bit products. (Half words are always considered 
positive.) 


During the clock cycle one, the population count, bit reversal, and 


.significance count functions are performed by the multiply unit. The 


population count is a binary count of the logical 1 bits in either input 
register. A separate count of both registers (A and B) is performed and 
can be separately available each clock cycle. 


The bit reversal function is performed on the contents of the A input 
register each clock cycle. Bit reversal is achieved by wiring bit 15 of 
the input register to the bit O position in the output selector, bit 14 to 
bit 1, and so forth, until all the bits have a reversed position. 


The significance count is a binary number indicating the bit position of 
the most significant digit in the B input register, starting with the LSB 
position (bit 15) equal to 0. It is performed each clock cycle. 


Two compare registers, compare upper and compare lower, are loaded directly 
from crossbar outputs, XA and XB, respectively. This occurs only when a 
compare function is loaded into the control register. The XA and XB 
contents are compared to the multiply results in the upper and lower output 
registers, respectively, every clock cycle after the initial register 
values are available for comparison. The resulting status bits become 
condition vectors. 
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The upper (U) and lower (L) output selectors gate the appropriate data to 
the U and L output registers, comparators, and in the case of the MSBs, to 
the status register. Once the data is in the output registers it is 
available to the crossbar input lines. The upper output register receives 
data from the A input register (pass operation), A input population count, 
A input bit reversal, or the upper 16 bits of the multiply result. The 
lower output register receives data from the B input register (pass 


operation), B input population count, significance count, or the lower 16 
bits of the multiply result. 
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Figure IV-6-2. Multiply Unit Block Diagram 
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Figure IV-6-3. Multiply Unit Instructions Timing 
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7. RING PORT UNIT (RPU) 


SYSTEM FUNCTION 


The ring port units (RPUs), which are located with the base processor, provide 
the interface between the base processor and any other unit on the system ring 
(RPO) or application ring (RPl). The ring ports are used to transfer data, 
synchronize programs, and provide control for and access to the base 
processor. The system and application rings are high-speed, uni-directional, 
parallel channels which transmit data and associated control and addressing 
information in specially formatted parcels called ring packets. The shadow 
matrix is part of ring port 0, but, because of its complexity, is shown and 
discussed separately in the next section of this document. 


GENERAL DESCRIPTION 


There are two ring port units with a base processor. Each performs ring 
communication functions for the base processor. Ring port O interfaces the 
base processor to the system ring, which must include a CYBER channel ring 
port, and may include other base processors and the system ring interface of 
tne DMAU. Ring port 1 interfaces the base processor to the application ring, 
which must include other base processors. Of the two ring ports, only RPO 
contains the shadow matrix control logic. 


~ LOCATION | 

1 2 3 
a aa 
a ae 
es es ee 


PANEL: B2 


C 
XXXXXXXXKXKXXXKXXXXXXKXX 
D 
CYBERPLUS 
TYPE OF CIRCUIT: 
LSI 
Figure IV-/-1. Location of Ring Port Unit Logic Circuits 
60461830 A 


FUNCTIONAL DESCRIPTION 


The discussion in the following paragraphs refers to the simplified block 
diagram of the ring port units as shown in figure IV-/-2 and the level 2 
diagrams RPU 2.0 and RPU 2.1. The 29-bit ring input registers receive a 
new ring packet from a ring each clock cycle. Some of the packets contain 
control information for the ring ports themselves (they are direct- 
addressed packets). Other packets will be data or control information for 
the associated base processor (they are indirect-addressed packets). Some 
packets will not be for the ring port or associated base processor, but 
will be for another ring port on the same ring. 


Once a packet has been received, the ring port checks the function code 
(most significant 4 bits) of the packet. If it is a direct address 
function, it sends the functional unit code of the packet to the switch 
compare logic and compares it to the equipment code switches. If a match 
exists, the packet is retained by the ring port. If not, the packet is 
sent to the ring output register for placing back on the ring. 


If it is an indirect address function, the path code (bits 4--7) specifies 
an address of a destination table entry. If that entry is enabled, then 
the ring packet (less the destination code) is placed in the input FIFO for 
processing. If the entry is disabled, the packet is sent to the ring 
output register for placing back on the ring. Once a retained packet is 
processed, the gobble bit entry will be checked. If it is not set (that 
is, the ring port is not to “gobble” the packet), the packet is sent to the 
ring output register for placing back on the ring. 


The 12-bit control register receives the 12-bit operation code from the 
l6-bit dynamic control field of the processor instruction word via the 
crossbare The bits of the operation code determine what function the ring 
port will perform under control of the processor. 


The 16-bit A register receives data from the crossbar when enabled by the A 
clock. The A clock is set by the program into the clock control field of 
the instruction word, bit 41(RPO) or 43(RP1). The clock bits gate the data 
at time O of clock cycle one when they are set. If the clock bits are 
clear, the contents of the A register is not changed. 


The l6-bit crossbar register receives the same data as the A register (one 
is the complement of the other). The status and mask register is loaded 
with the data from the crossbar register when the load mask instruction is 
used. 


The 8-bit shadow select register, which only exists in RPO, is loaded from 
the A register (bits 8--15) or the ring input register (bits 12--19). It 
contains the location code of the 16-bit shadow register being read from 
the shadow matrix. 


IV-/-1 


The destination table is a l6-word 6-bit memory. Each 6-bit word loaded 
into the table contains a 4-bit destination code (bits 0--3), a “gobble” 
bit (bit 4), and an enable bit (bit 5). The table is loaded from bits 
8-~13 of the ring input register. 


The 24-bit input FIFO holding register (made up of two blocks, the 8-bit 
holding register and 16-bit FIFO data register) receives the indirectly 
addressed packets as they leave the input FIFO buffer. Here they are 
decoded and routed to either the operation table (function codes 4 or C), 
one of the four data memories or XMAU 0 (function codes 1, 3, 9, or C), or 
they are used to set a status flag register bit (function codes 2, 3, A, or 


B). For function codes 9, A, B, or C an indirect interrupt request is also 
generated. 


The operation table is a l6-word 16-bit memory. Each 16-bit word loaded 
into the table contains a 12-bit unit operation code (bits O--11) and a 
4—bit functional unit code (bits 12--15). This 16-bit word format is 
identical to the dynamic control field format of the processor instruction 
word. If the holding register contains a data transfer packet, the 12-bit 
operation code portion is transmitted to either one of the four data memory 


units or to XMAU O (in ring port 0, only) via the operation table output 
circuits. 


The 29-bit ring output register allows placing of ring packets onto the 
rings The register is loaded from the ring input register, the shadow 
matrix (RPO only), the output FIFO buffer, or, if the output FIFO buffer is 
empty, it is set to all zeros (empty packet). 


60461830 A 


:RPO ONLY) 


SHADOW 


CLK A 


18 STATUS 
TAFROM CROSSBAR (7) @) 
ourPuT © 
FIFO 
@ BUFFER 
{APO ONLY} 
OC FIELO @) CONTROL inst 
REG CONTROL 
SHADOW INPUT SHADOW f 
MATAIX 


(4) contaor 


aING 
a 
RING { y 0 INPUT (28) “oe 
AEG 
RING IN (23) BUT. 
AEG 


PASS ON 


ADORESS Gs) 


INDIRECT 


MPAR' 
ce © accePT 


Status ~~ 
FLAG ‘6 
CONTROL REG 


CE 


TO CROSSBAR 


LOST PKT REG 


CONTROL PATH 
DATA 


(2+) 
para () 


TO DATA 
FO MEMORIES AND 
XMAU 
OPERATION CONTAOL 
TABLE (8) 

Equip OIRECT 

CODE (a) ADDRESS ACCEPT 

SWITCHES 


DATA 


COMPARE 
PASS ON 


Cycle nt1 Cycle n+2 
Cycten ilk 


Figure IV-7-2. Ring Port Unit Block Diagram 


TIMING 


|}_—_crce 9________+|.______ CYCLE ee CYCLE 3 


LOAD LOAD CROSSBAR IF 69X IF NOT PASSING 
INSTRUCTION INPUT REGISTER INSTRUCTION, PACKET TO RING, 
IF 6XX LOAD LOAD OUTPUT 
INSTRUCTION, MASK REGISTER REGISTER 
LOAD CONTROL . WITH OUT-FIFO 
REGISTER IF NOT RING PACKET 
6XX INSTRUCTION, 
LOAD RING 
PACKET INTO 
OUT-FIFO 


Figure IV-7-3. Ring Port Unit Processor Instructions Timing 


IV-7-2 


THIS PAGE LEFT BLANK INTENTIONALLY 


60461830 A IvV-/-3 


CON 2.0 
X BAR FANQUT 
TRUE DATA 


INTERNAL 
STATUS 


CZN 2.0 
X BAR FANQUT 
C2MP DATA 


CQN 2.0 
DC FIELDS FANQUT 


SYSTEM 
RING 


RPO 
EQUIP C2DE 
SWITCHES 


X BAR 
REGISTER 


CENDITIZN 


MASK REGISTER 


FLAG FLAG 


PACKET RPU 4,0-13 
(16) A REGISTER 16 REGISTER 
RPU 4.0-13 
RPU 4.2~00 


RPO 
RING QUTPUT 


PACKET 


CONTRA 


REGISTER © RPU 4.2-03 REGISTER 


RPU 4.0-00 


RPU 4.0-01 


RPU 4,0-20 
RPO 
RING INPUT 
REGISTER 


COMP ARE 


FANQUT 
RPU 4.0-10 


esi RPU 4.0-11 


QUTPUT 
RPU 4.2-!0 


RPU 2.1] 
QPERATION 
TABLE ZUTPUT 


DESTINATIEN 


TABLE 
RPU 2.1 
RPU 4.0-11 meNReate 


RING QUTPUT 
BUFFER 


INPUT 
CENTRAL 
HOLDING 


REGISTER 
RPU 4.0-00 


QOQOO@Q O@OAO®® OOO® 


RPO (12) RPU 4.2-10 
QPERATIEN 
TABLE 


RPU 4.2-12 


NOTE: 


DUPLICATED ZN SHA 2.0. 
INPUT FR@M SHA 2.0. IF 


EQUIP ID 


INPUT 
DATA 
H2LDING 


REGISTER (16) 
RPO ACCEPT/REJECT RPU 4.0-00 RPU 4.2-10 


DIRECT ADDRESS LEVEL 2 DIAGRAM 
PACKET GD Guuw | RING PART O 


CEVELEP MENT 
DIVISI2N 


INPUT 


SW C2MPARE INPUT FRM FSH 2.0 


FIFS MEMORY 


RPU 4.0-11 RPU 4.0-10 DATA 


A SHAD@W RGTR AND WIRED ’ 


VECTER G) C2N 2.0 
REGISTER CZMP ARE 
RPU 4.0-01 RPU 4.0-Ol REGISTER 
RPU 4.0-12 RPU 4.0-12 RPU 4.0-21 
SHA 2.9 
SHADZW SELECT 
REGISTER Sricie 
REGISTER 
SHADZW WIRED 
(16) SHA 2.0 
RPU 4.0-01 O 
X BAR 
)Q§@_ — A AA A rp 2 
RPU 4.0-12 DATA X BAR DATA 


SYSTEM 
RING 


RPO ACCEPT/REJECT 
INDIRECT ADORESS 


DMJ 2.0 
DATA SELECT 


DMU 2.0 
DATA SELECT 


DMJ 2.0 
DATA SELECT 


DMU 2.0 
DATA SELECT 


XMA 2.0 
CONTREL RGTR 


AND‘ 


NQ 


FLZATING P@INT UNIT. OTHERWISE 


XMU 2.0 
A/D DATA RGTR 


| mien 
| Rpu2.o | 2.0 Powers 


CONDITIZN 


X BAR 


MASK FLAG FLAG 


C2N 2.0 (16) (16) VECTZR 
X BAR. FANQUT REGISTER REGISTER REGISTER CZMP ARE 
REGISTER 
RPU 4. 1-01 RPU 4.1-01 RPU 4.1-12 RPU 4.1-12 RPU 4. 1-21 
INTERNAL 
STATUS © 
RPU 2.0 (5) 
RPU 4.1-O1 F sia 
RPU 2.0 
‘Gan OTA X BAR DATA 
SELECTOR 
SET FLAG LEST 
CON 2.0 © A REGISTER (6) DECZDER PACKET RPU 4. 1-13 
X BAR FANQUT REGISTER 
RPU 4.1-12 2 
RPU 4. 1-13 
RPU 4.2-00 
CONTROL 
CON 2.0 (12) i ao 


DC FIELDS FANQUT REGISTER 


RPU 4.1-O1 


RPI 


RP 
RING SUTPUT 
REGISTER 
ee 
8) 
©) 


RING INPUT REGISTER a 4) 
es 23) REGISTER FANQUT 24) COMPARE 
RPU 4. 1-00 Bhutto 
RPU 4. 1-11 
+QOBBLE BIT 
DESTINATIEN 
TABLE 
RPU 4. 1-11 
6) INPUT 
C2NTRAL RP | 
: HOLDING QPERATION 
REGISTER TABLE 
RPU 4. 1-00 RPU 4.2-11 
EGUIP ID INPUT 
SW CZMPARE FIFS DATA MEMZRY 
RPI 
EQUIP CODE © ae DATA 
SWITCHES RPU 4. /-1!1 RPU 4.1-10 


REGISTER 
RPU 4.1-00 


RPU 4.2-!1 


RP! ACCEPT/REJECT 
DIRECT ADDRESS 
PACKET 


(3) C2N 2.0 
(16) SHADOW 
aes WIRED is) Sases0 
"AND’ 21 
(2) RPU 4, 3-00 
CEN 2.0 
DATA X BAR 
(es) APPLICATIZN 
RING 
RP! ACCEPT/REVECT 
INDIRECT ADDRESS 
PACKET 
@PERATION 
(2) TABLE (12) RPU 2.0 
@PERATION 
QUTPUT TABLE 
QUTPUT 
RPU 4.2-11 
(16) RPU 2.0 
RING QUTPUT 
BUFFER 


NOTE: 


JD SHAD@W RGTR AND WIRED ' AND’ 
DUPLICATED @N SHA 2.0. 


LEVEL © DIAGRAM CEE ENT TOV Te rey 
GED Geeckuuw | RING PERT | | 60461830 
DEVELZPMENT re 


DIVISIEN 


UN 


CABLE INPUT 
2¥002 
INPUT FRM 
CRP 4.0-01 
CABLE | W002 
OR 
SRI 4.X-XX 
CABLE | WOO4 


BLIS 
) CO | A 


pig |u| 
Lis | WwW 
| 19 fx] 


25 | bb | 


RPO RING INPUT REGISTERS 


: ([L2SO] O17 S001 BLIS 
CLK 4.1-01 ©S> f-SYSA.K(0)) CLO Prseeeee DI 
( A2-B02-48) ae 
CLK 41-03 —5>—ESSAKUS)) pac teaI8| -PACKET PASS BIT 
(A2-B01/A-24) -(P) E-PAKPB] yy apy 4.0-22 
A ; UO) (B2/J1-D13-23) 
RPOINECO-2791 =U15) (8) Rey 4,0-20 
A\*P0 at = : 3) (65) —{-PPID(0-2T1_ 5 apinaseg (B2/u1-C13-19) 
(B2/J1-E03) 
“SEL RING DATA Sie ARC RPO RING QUTPUT REGISTERS 
> {-IFCVIS) -PACKET PASS BIT QUT = 12-19, =(X, rece] Goe/1Bl2 BITS 
ee jcsor on (PACE) 7) =(X) G11) 70-11) A O-7 
» Be een | 
(-RGSTOP] = M2cs] GOl/ teil eS 
cco Aide aude i oe a 
+CLR RP IN RGTR Lt aK 4.103 CS =RAGTR SEL BLK pee 
{-CLRRPT) (A2-BO!/A-22) (-BREGSL(15)/ i Gs/lels 12-19 
RPU 4.0-21 —) L SHREGI(15)]__-(15) GH) 
(B2/J1-DO6-05) RPU 4.0-20 ——> 
(B2/JI-C13-13) 
SHA 4.1-00 
(~SHREG2(0-15)/ 
(CSI fae SHREGI( 0-15)] esl /\ 
"ee x08. KO8) 1) pOgUTCO-27 
. 3 | -(X.0-2 R 
CRAP SELECTER [-RID(0-27)1 ee @3) >—Q- RPO guTPUT 
RPU 4.0-10 ——> CABLE 
-QUT FIFS DATA (B2/J1-DO05) 
ft -(%.0-27) 
RPU 4.2-03 Cperote et) ea) ae 3) iN 
(B2/F2-E14) peer eet CABLE ZUTPUT 
2WOO! 
RPU 4.0-21 —> EReSTE] QUTPUT 1 
(B2/JI-DIG-I7) CRP 4.0-0 
[-SYSCLK(5)] atoms dueee 
aK 4.1-01 > = 
(A2-B02-50) -SEL QUT RGTR (0) 
RPU 4.0-21 ——> pao 
eis -SEL UT RGTR (1) 
RPU 4.0-21 ——> a 
INPUT CZNTR@L HOLDING REGISTER (B2/J1-COl-12) 
2cDl Hit /1DOT 
-UNFERCED INT 
A -(0) (-FINT >—— RPU 4.0-21 
5 (-IFO(0-7)] |_| cin!!! Cd paces 
(B2/J-EIOLEIID @ pane Feiss J gion aU) CASTRO) 2S APU AZT 
; (B2/F1-DOT-17) 
pf a ee 128 -SET STATUS 
ie 8 -(2) (-SETSTA] sy ppy 4.0-20 
@ > _ (B2/J1-C13-04) 
1 
-(3) [-ENDMSOJ 
128 —— RPU 4.2-12 
CLK 4.1-01 C-OFFOK(3)) EN or = (82/F1-D14,E12) 
(A2-B02-08) [“TselOy— 300 3 
RPU 4.2-02 —> [-RPOIFG) l ISEL) 15. 2 ATI =0-3) [-STATSO(0-3)] yy aeivaeaie 
2 A | _|CINA 36K ! (B2/FI-E13) 
(B2/F2-D10/A-0T) eg is 
(B2-K1 1-47) [Ici 26 
-WRITE DATA AVAILABLE N@TES: ara 
Bpb 40-2) [-WDAVLI Z\ EACH DATA TRUNK CQNTAINS 
(B2/JI-DOG-14) 8 DATA BITS AND | PARITY 
BIT. DURING CZUNT @PERA- 
TIONS THE PARITY BIT sie aaae 
TEGGLES WHEN AN SDD NUM- [-TFOD( 0-152 - RPU 4.2-12 
BER @F DATA BITS T@GGLE RPU 4.0-10 ——>; (16) (B2/F1-D13) 
(B2/J1-Do9) (A13-D13) 
ZX 2UTPUTS BGTR AND BGTRL Speecterai 13 
ARE UNDEFINED WHEN CZER@ aK 4.1-01 QS) 
IS LO. ( A2-B02-46 ) 


P.O.16 
LIT 
+218 
sae 19 
+4,20 
5al 
16.22 
+T.23 

8.12.24 

9.13.25 


vig 42 |= 64/\ 
ve2_ 19) sto 


LN a oe 


O. .12.20 
i, 13.21 
2. .14,22 


UNIT OPTION IF INSTALLED. 


3.X.15.25 
4,8.16.24 
5.9.17.25 
6,.10.18.26 
7.11. 19,27] 12 


LEVEL 4 DLAGRAM 
GD esraamn | RING PORT ID REGISTERS 
RING P@RT O 


DB-B2RPU: BZ 


C2N 4.1~-0O 
(C2-E01/A—» E15/A-27) 


CLK 4.1-0! 
(A2-B02-51) 
QON 4.5-2) 
(C2/Cl-E13-08) 


C2N 4.5-3) 
(C2/C2-£05-04) 


CQN 4.1-00 
(C2-F03-22) 


SHA 4.0-01 
(82-A06/B-27) 


RPU 4.0-22 ——> 


(BE/JI-BOT-11) 


RPU 4.0-21 ——> 


(B2/J1-D07-12) 


RPU 4.0-21 
(B2/J1-DOT-16) 


+  RPU 4,0-02 
(B2-GO5-49) 


RPU 4.0-21 
(B2/J1-BO3-13) 


RPU 4.0-22 — 


(B2/J1-COT-14) 


CLK 4.1-01 -©S> 


( A2-B02-06) 


SHA 4.0-02 
( B2@-A06/D-08) 


RPU 4.2-01 
(B2/F2-E12/A-O0T) 


CLK 4.1-0} 
(A2-B02-01 } 


SHA 4.0-02 
( B2-A0G/A-46) 


CQN 4.2-00 
X BAR FANQUT 
(D2-AOG—> All) 


CLK 4.1-01 GS 
( A2-B02-47 ) 


C2N 4. 1-00 
(C2-E11/B-47) 


-RING PERT O OC FIELDIO-11) 


(-FID( 0-8 )14/RPOCTL( O-I 1 93 (Ae ) 


C2NTREL REGISTER 


-(3.4,6.7) 


23,.27,20.335 00-3) 
ao HESS © permease: 
6.28.351.44 @) Cl(O-3)} G3) 


ae Ae i: —_ 
ster || cio 


(-CFONB(S.4.7)) (3) 9 py 4. 2-01 


(62/F2-D1 1-18) 


C-OFFOLK(1)) = 
ele se JEN 9 gl {4) \\___ ppy 42-01 
{-ITDRNE( 1091 ra ( B2/F2-COB-04) 
=(T) sy py 42-01 
(B2/F2-E12/8-23) 
C-NINTRO1)) 
-CONT REG 
Ieee a ’ (2) ear >— ppu 4.2-03 
ie 4 22.21.6. (82/F2-D14) 
4.51.49. 
ik: 47.45 
xy 
-LZAD RING PORT O CONTRAL RGTR 2 |, Z 
(-GOUC14)/GORPO] EN 46111 N)45.7 ne ely 
h2°* (3) —tawano2010- 113 ree 
Fc es Sse 
[-URS!(8)) C2 43 x Bie as si 
+INT ENABLE 
C{-INTEN) (1)=!2) 
ANY BIT COMPARES 4MC 
[-ANYC\P] ais) Ss 
(1) RPU 4.0-21 — ENED 
“ALL BITS COMPARE (B2/J1-CO1 1) 
(-ALCVP] (122 
C-NOFFLOJ CH) Ou 
5) CO) STATUS AND MASK REGISTERS 
L161 ([LeDBy HOS/Be0e STATUS BITS o3 
(0-3) UASK BITS O- 
ee EROS) ca) Nk oi -RPO CLR STAT ST@P 
C1) MASK BITS 6-15 Ou [-RPOCSS] ee 
~STACK FULL iz (B2/J1-A04/B8-04) 
CG) I (B) 215.8) __~(5) [-2FFULOJ cae ee cp 
CONDITION VECTER 
(-SYSCLK(3)) cs [-2FFULO] ) aie ) 
(B2/F2-B1 1/A-~06) 
-SHADZW ROW SELECT 3 mit ~STATUS RGTR SHADOW 
C-URS3I.9)1 (S)AOS.T) [-WAND21(3,1,2,0,8)] sogases 
SHAD@W WIRED 
*AND' 21 
(C) RPU 4.1-Ol 
@ L(g sf Onis) [-MASK(0-15)1 . ares 
22.21 .6. (B2/J1-C14) 
CTEM 4.51.49, 
Lorrakiey -MASK RGTR SHADZW 
~(0-15) [-WAND20( 0-15)] 
q RPU 4.3-00 
SHADOW R@W SELECT 2 (le) de oe ce 
[-URS2(8)1 ep an 
~XBAR TZ RPO 
[-RPOXBR(O-15)/RPOXBI( 0-15)] (6) ((6) {= XBREGO! O- 151 ~(8-15)_(5) -XBAR RGTR_SEL ie deta 
(B2-GO8-B( 0-7) ) 


(~SYSQ.K(4)] 


C-CLK41/RPOCAI 


NOTE: /\UNDEFINED 3 


RPU 4.2-01 
(B2/F2-E!2/C-19) 


[-MCF(8)] 
idifhes {A} C15/7BI f-A/B C-MCLI 
cx 15 4 . 20 T10) [-MCT(0)] 
a 
eae i2112{22_ F 10} {-MCF(9)} 
A(O) 17 
LN F25 TKI) (-MCLJ 
26 Tau 
bel C-MCT( 1) 
N 
x Lar Tie [-MCF(10)] 
28 T22) 
m= €-MCLI 
(2 
LN A 34 7103) C-MCT( 2)/MSTCLRI 
33 T26) 
32 F 1G) T-MCF CII 
AG) 354 Bt Fets) 
ees cern In ta) 
i2TH8]B] Cl5/1B16-B/B 
(-MCF(0)/MCFI 
CX 41 4 46 T10) 
45 Te) (-MCF(4)] 
me 
A(O) 43| (-MCF (1 )/NMCLRI 
we ral Tih 
[52 Tell) (-MCF(5)] 
od | Bee 
Al) 44/9 [-MCF{ 2 )/EXTMC] 
TN LOl Tie 
K 02 T22)| C-NVSCL1J 
jO3__ Fi) +NC 
i 104 F202) [-MCF(3)/NMC] 
YN 08 _T 103) 
POT T20)| (-MCF(7)/MCFI 
CS) 
AG) 09 05 F2t3) 


LEVEL 4 DLAGRAM 
GD Gece | CONTROL. STATUS. AND MASK 


RPU 4.0-02 
(B2-G06.GO5-15.30) 
NU 


> XMA 4. 10-01 


(D2/E!-808/8-13> 
RPU 4.0-02 
(B2-K12.KI1-15,90) 
NU 


>—2- XMA 4.11-01 


(02/E2-COT/B-24) 
RPU 4, 1-02 
(B2-GI0.GII-15.30) 


>— NU 
>—-O- CN 4.5-01 


(C2/BI-CO5-22) 
RPU 4. 1-02 
(B2-KO05, KO6-15,30) 


>—— NU 


>—O- FRC 4.0-04 


(C3-B08/E-41 ) 

XMA 4.0-02 
(D2-B12-30) 

MMI 4,0-00 
(C!/P-GI1,G10-22) 
MA 4. 1-02 

(D2-F 12-30) 

MRI 4.2-05 

(Cl /E-D04-22 ) 

RPU 4. 1-21 
(B2/J2-003-19,.20.23) 


>—-2- MEL 4.0-04 


(Cl /D-A03-22 ) 
RPU 4.2-01 
(82/F2-D1 1-22) 


NOTES: /\\ 


ie) 45 49 


UhUNMW—-OWVDNHUNAWN— 


3r_| 23 
|| mnie [| 
P reu 40-01 | 4,0-01 Prv-r-it_ | 


INPUT FIF@ WRITE/READ COUNTER 


CLK 4.1-01 G5 C-SYSCLK(I J 


( A2-B02-49) 
RPU 4.0-01 foMF(3)] 
(B2-C15/A-25) -WRITE IN FIFZ 
RPU 4.0-11 C-WRITIFI 
: RD IN FIFO 
(B2/J1-DO3-13) ae 
RPU 4.0-20 —> 
(B2/J1-E08-08) 
NU S (2)=18:2) 


BIAS 0 [-ROTNPFI (1.3) ar RES 
FROM PANEL “=> (2) 


(8) 


-(QO-7) 


-RD/WRT CNT INHIBIT 


RPU_4.0-11 CRATE) 


(B2/J1-E05~-05) 


NOTES: 
ZX EACH DATA TRUNK CONTAINS 8 DATA 


ZA GUTPUTS BGTR AND BGTRL ARE 


NOTES: 
ZX EACH DATA TRUNK CONTAINS 8 DATA 


Z\ OUTPUTS BGTR AND BGTRL ARE 


pe. a9 


\ 47 BEORL 


BITS AND | PARITY BIT. THE DATA 
BITS FR2M EACH TRUNK SEPARATE, 
4 BITS T@ EACH COUNTER, THE 
SELECTED PARITY BIT STILL RE- 
PRESENTS THE PARITY FOR ALL 8 
SELECTED DATA BITS. DURING CUNT 
@PERATIONS THE PARITY BIT TSGGLES 
WHEN AN SDD NUMBER @F THE 8 
DATA BITS TZGGLE. 


UNDEFINED WHEN CZERZ IS 12. 


e 


INPUT FIFZ WERD QZUNTER 


By>ae 
128.128 
, Big Aig 
Be=ae 


47 BEORL 


BITS AND | PARITY BIT. THE DATA 
BITS FROM EACH TRUNK SEPARATE, 

4 BITS T@ EACH COUNTER. THE 
SELECTED PARITY BIT STILL RE- 
PRESENTS THE PARITY FOR ALL 8 
SELECTED DATA BITS. DURING COUNT 
OPERATIONS THE PARITY BIT TSGGLES 
WHEN AN @DD NUMBER QF THE 8 
DATA BITS TMGGLE. 


UNDEFINED WHEN CZER@ IS LO. 


-(0-T) 


-WRITE ADRS 


(8) ~(0-3) (4) (-WRIFACO-3)1 >— RPU 4.0-10 


READ ADRS 
me mit Py (-ROIFA(0-3)] 


(B2/JI-D12)} 


——— RPU 4.0-10 
(B2/Ji-Et2) 


Aicaiees [-2FFOLK(5)) 
(A2-BOI/B-51) 
RPU 4.0-01 fuer (8) 
(B2-C15/A-20) 
RPU 4.2-01 ——> See 
( B2/F2-DI 1-08) marcel 
RPU 4.0-21 —S 
(B2/J1—DOT) 
~(0-1) 
w—> (2) 
Bras 0 5>— [ROTEL (py =12-3) 
FROM PANEL ne 
A2 [H}—(4) 
-(0-7) 
{-NIFFLO] RPU 4.2-01 
(B2/F2-E11-19) 
+WRITE DATA AVAIL 
f-NWDAI” sy ppy 4.02! ; 
(B2/J1-DO6-19 
£-NWDAI RPU 4.0-00 
(B2-HI 1-15) 
RPU 4,.2-01 ——S>—[ENCTRO] 
( B2/F2-E1 1-05) 


QUTPUT FIFS WRITE/READ COUNTER 
t2CD] Gos/ 1001 


PARA 48 4 ‘ 29 PARZ 
[— [Pars 43_sJ50 AN ; 
AW=T)\ 40) Z@) ZO=7) 
© No1p N2)--@) @ 
%' 


p0-7/Nlany ate 

Vian Zate! 
OPO en 
g®-,8h50_SGTRL 


1 
.51 _BEOQR 


3/28, 128 


g8. 8h 47 BEORL 


a | 


NOTES. 


ZX EACH DATA TRUNK CSNTAINS B DATA 
BITS AND | PARITY BIT. THE DATA 
BITS FR@M EACH TRUNK SEPARATE, 
4 BITS TB EACH CZUNTER. THE 
SELECTED PARITY BIT STILL RE- 
PRESENTS THE PARITY FOR ALL B 
SELECTED DATA BITS. DURING CUNT 
S@PERATIGNS THE PARITY BIT TSGGLES 
WHEN AN @DD NUMBER @F THE 8 
DATA BITS T@GGLE, 


ZX BUTPUTS BGTR AND BGTRL ARE 
UNDEFINED WHEN CZER@ IS Lg. 


EN aarp 
SELO 30» 


. 


QUTPUT FIFZ W2RD QZUNTER 
[1}2CD} GO5/ 102 


29 PARZ 
ZO-7) 
(8) (8) 
i b > 
N 128_,128h49 BGTR 
Be as .50 BGTRL 
5I BEOR 


Aes 


{28 128_, 1284 
4 p28. Sh 47 BEORL 
2 tl 
| 


NOTES: 


ZN EACH DATA TRUNK CZNTAINS 8 DATA 
BITS AND | PARITY BIT. THE DATA 
BITS FROM EACH TRUNK SEPARATE, 
4 BITS T@ EACH COUNTER. THE 
SELECTED PARITY BIT STILL RE- 
PRESENTS THE PARITY FOR ALL 8 
SELECTED DATA BITS. DURING CZUNT 
@PERATIONS THE PARITY BIT TOGGLES 
WHEN AN @DD NUMBER QF THE 98 
DATA BITS T@GGLE. 


ZA ®BUTPUTS BGTR AND BGTRL ARE 
UNDEFINED WHEN CZER@ IS 12. 


rN 
(0-7) 
(8) 


LEVEL 4 DIAGRAM 


Gama 


DEVELZPMENT 
DIVISIZN 


RING P2RT O 


DB-B2RPU: B2 


FIF@ WRITE/READ AND WORD COUNTERS 


=(0°3)(4) C-WRFAQ(O-3)1 » RPU 4.2-03 


(B2/F2-D13) 
~(4-T) ()_(-ROFAO(0-3)3 9 Ser 

(B2/F2-£13) 

[-N2FFLO} RPU 4.0-01 
(B2-HIO-18,36) 

(B2-HO9-37) 
4+QUTPUT READY 

CNAUTRY] Sy __-rpu 4.0-21 

(B2/J1-DO6-18) 


Ge LENT TORO he REV 
Sane 
RPU 4.0-02 Pry-r-13 | 


RPU 4.0-00 5 (-RPIO( 0-271] 


(B2-H02) 


NOTES: 
-“o | 10-01 | Be-Ji I-01 | 
[108-01 | B2=s0S-01 
2 ie=1t_| Bead 3-17 
~3_1 12-16 | B2-JI 3-16 | 
[410-03 | 2-JI1-03 
[5] 10-04 | B2-Ji1-04 | 
61 08-21 | Be=Jio-21 | 


| O | or-21 | 62-08-21 | 
|_t | 0-20 | B2-J10-20 | 
| 2 | OS 17 | B2-JI0-17T | 
|_3_ | 03-04 | B2-J10-04 | 
| 4 | 68-03 | 82-09-05 | 
|_ 5 | 03-26 | B2-Ji0-26 | 
L 6 | ini | B2-yt2=19 | 
|_7_ | OS-Ol | B2-Ji0-01 | 
| 8 | 08-26 | 82-09-26 | 
|_ 9 | 08-25 _| B2-y0-25 | 
| 10 | 08-24 | 82-09-24 | 
pit | 1-20 | 62-y12-20 | 
| 12 | OF=19 | 82-08-19 | 
LIS | Of-i7 | 62-68-17 | 


19 | 02-15 | 82-03-15 | 
pt | 02-16 | 82-03-16 | 
| _2__| C2-10 | 82-03-10 | 
|_6 | 02-25 | 2-03-25 | 
| 8 | 01-10 | 


82-02-10 
|_9__| O1-09 [82-02-09 | 
| 10 | 01-08 T 62-02-08 | 
|_it | O'-07 [2-02-07 | 
|_i2_ | 03-01 | 82-404-01 | 
|_i5 | 13-18 T 62-y04-68 | 
| 6 | 04-07 | 82-J05-07 | 
| 18 | 04-01 | 82-v05-01 | 
|_19 | 04-04 [82-05-04 | 
| 26_| 04-19 | 82-05-19 | 
| 27 _| 06-01 | B2-Jo7-01 | 


BIT IN | A | BIT SUT 
0.12,16.20.24424] Oo | 1 | 


|_O | 10-24 | B2-si 1-24 | 
Be ee 
|} 2 | 10-25 | 2-125 

| 3 | 10-20 f B2-Ii-20 | 


[0 _] 02-09 | B2-s03-09 | 
[1 _[or-o7_| 62-v08-07 | 
[3] 08-10 82-JOS-10 | 
[5] 08-15 | 82-y0S-15 
[6 _| 10-06 62-JI1=08 | 
[a [07-04 | 82-08-04 | 
[3 [ol=24 | 82-02-24 | 
[10_| or-20_| b2- 02-20 | 
TH] Orit | €2-s0e=1T] 
[12 or-01_| 82-v08-O1 | 
[151 or=15 | 62-v08=15 | 
P16 | 11-03 | 82-Ji2-09 | 
TT? 11= 15] be-yre=15 | 
[re 11-07 | 82-ut2-0r | 
19-11-24] e2-Jie=24 | 


8) 


[1.i3i72le25}2s{ i oP ey7 re [5 | 
12,14.18.22,26] 20, 2 ti [2 Tisyi4] 
13.15-19.23,27] 19f 93 Piet i7iié [15] 


~(O)  -INTR_BIT 


RPU 4.0-11 


(B2/JU1-A04/A-18) 


RING INPUT RGTR FANQUT 


T 0 | 07-03 | 82-J08-05 | 
[1 or=is_| 62-02-19 | 
(2 [01-26 _| 62-02-26 | 
[301-16 | 82-J02=16 | 


[6 | 02-26 | 82-v03-26_| 
[8 _|-06-10_| 62-v0T-10 
[3104-20 [ 82-05-20 | 
[10-06-16 | 62-07-16 | 
[11 105-031 62-06-03 | 


| O | 10-26 | B2-J1 1-26 
ptf 3-21 f B2-Ji4-2 1 | 


RPU 4.0-11 
(B2/J!-DO3) 


(B2/JI-DOl ) 


(B2/Yl-EOT-Ol ) 


-(12-2T) 


RPU 4.0-02 ——> 


(B2-K12) A 
RPU 4.0-02 —— > 


(B2-KI2) 


“WRITE ADRS 
(-WRIFA(O-3)] 


-READ ADRS 
{-RDIFA(O-3)J 


(aoe) 


(8) -(20-2T) 


IN RING INPUT RGTR FANQUT 


RPU 4.0-2I 


BLTS 


RPU 4.0-11 


RPU 4.0-22 
(B2/JI-AO!) 


W202} CO4/Col BLTS i 


Fl 
BLTS 
16-13 


C05/ C02 


H2ii2} D04/C03 BITS 


(W) RPU 4.0-11 
(B2/J1-E05) 


(B2/J1-003/B) 


(B2/J!-DO! .D02) 


(B2/J1-E08-12) 


RPU 4.0-20 


RPU 4.0-20 


(B2/J1-E08-16) 


7 
ae 
(8) 


eee. | 
4 (4) (4) . 
pore I 


Hoe 
(4) bs 
iF @ 
(2) C-NRPID( 12-13)) 
-{8-19) (12) [C-RADD(O-1 193 
(5) 


4) 
End 
(2-52! 1) 
Po Sa 


+011) 


(q)=183) 


-IN FIFS We2 


IN FIFS Wel 


-{ 12-27) 


+(12.13) 


~-RING RGTR SEL 
(-RTD( 12-199) 


©) 
@e) 
@0) 


(4) C+C2MPDATA(B-1 1 )J 


C-RID( 0-27) 


C+RPID(O-19)3 


(8) 


+(12-19) 
(3) C+RPID( 11-19) 


C-NRID( 20-27) 


INPUT FIFS 
EI 1/603 BLIS O-3 : uN 
3 ee 
+: 
DI 1/ B06 16-19 
pag sc: tT ate Jo 12-27) 7g) (=IFOD( 0-151 RPU 4.0-00 


RPU 4.0-1I1 
AN (B2/J1-002-13.14) 


»>—S- CON 4.0-00 


(C2-Al3,FOS) 


SHA 4.0-00 
(B2-GO8/ A) 


A RPU 4.0-00 


(B2-G04) 


RPU 4.0-13 
(B2/J1-BO8) 


RPU 4.0-11 
(B2/J1-DOl, 601) 


RPU 4.0-22 
(B2/JU1-A0G) 


RPU 4.0-13 
(B2/J1-BO8,.CO8) 


LEVEL 4 DIAGRAM 
INPUT RING P2RT O DATA AND INPUT 
FIF@ REGISTERS 


Geum 


DEVELQPMENT 
DIVISION 


i! 60461830 
RPU 4.0-10 | IV-7-15 


DB-B82RPO:B2/ JI 


RPU 4.2-01 — >> 


(B2/F2-E12/B-1!) 


RPU 4.0-20 
(B2/J1-E08-08) 


RPU 4.0-20 
(B2/J1-E08-13) 


QQN 4.6-C0 5 


AI CREAR )-SWI 


RPU 4,0-10 (W) 


LN 


RPU 4.0-10 
(B2/J51-E02) 


RPU 4.0-10 


RPU 4.0-21 
(B2/J1-B02/A-O0T) 


RPU 4.0-20 
(B2/J1-BO4-11) 


RPU 4.0-20 
(B2/JI-Al2-15) 


RPU 4.0-10 
(B2/J1-C04) 


RPU 4.0-10 
(B2/JI-E0I) 


| oO | 04-10 | 82-J05-10 [ IBNI | 
|) tf 04-15 | 62-05-15 | (6P ts | 
-[ 2 | 04-17 | 62-v0s-i7 | ERIS | 
| 3 | c6-04 | 62-07-04 T 2ENCS | 
B2-J04-16 
| 5 | 03-03 | 62~J04-03 | TEP 16 | 
| G6 | OB-17 | B2-s0S-17 | 2ePi4 | 


(-CLINTOI 
(04-09) 
(B2-J05-09) 


-RPO READ IN FIF2 


-UNFERCED_INT 


C-HWCSO{ O-T )) 


{BPS 


{-RID( 4-7 )J 


C-RPID( 4-7) 


-CENT FLD = 5 © 
SWITCHES = DATA L 


C+SYCLKD3(A)} 


+EXT_MC2 


+(12.13) 
C-NRPID(12,13)] 


C+COMPDATA( 8-11 )I 


-RPIO —20-27) 8) 


(B) RPU 4.0-2I 


SW C2MPARE 


-RD/WRT CNT INHIBIT 


C-RWIF] 
ee y—— RPU 4.0-02 
eae as (B2-Ki 1-10.52) 
-SEL INT CNT(O) 
RPU 4.0-20 
6) B2/JI-E06-23) A05/ AS90-D/E 
RPU 4.0-22 (L) CrCeeL FT] LANCSELFT) RPU 4.0-22 
(B2/J1-B07-04) (B2/JI-DI4-18) 
Soa oanl INT PRIORITY 0 
(B2/J1-A03-11) +START INTERRUPT PULSE 
RPU 4.0-21 X) CNT 
(B2/J1-A03-15) 
=INT RPU 4.0-2! 
(B2/J1-A03-24) 
RPU 4.0-10 (S) =INTR BET _=(0) 
i (B2/J1-£03-24) 
C=tay 42 
=4 
ee 
AS 
L.=(5) 53 2vOry CO3/AITA-A/C 
aes fy 
18) bas “SWITCHES = DATA L 
T=o7 133 ooh RPU 4.0-21 
(B2/J1-B02/A-06) 
RPU 4.0-22 
+SW COMP © (CF = 5+7) (B2/J1-A0I-19.20) 
(-AITA.FII prey 
“CONT (B2/J1-C02~19) 
FLD = S+7 
RPU 4.0-2! RING STP 
@ (B2/J1-DOT-03) Se inh 
+ 
RPU 4.0-2! ce 
(B2/JI-COl-11) +X MIT SEL RGIR QUTPUT FIF® SELECTED RPU 4.0-21 
RPU 4.0-22 +INC _RGTR Sel _RGTR (82/J|-DOT-20) 
(4) (B2/J1-B02/B-11) 
-CONT FLD = 647 
RPU 4.0-22 
(B2/JI-A0I-22.23) 
[-RPID( 1-3] +OONT FLD = 647 RPU 4.0-2! 
RPU 4.0-10 (7) 3) ( B2/Ji-B03-04) 
ap -WRITE IN FIFZ 
a ceo y— RPU 4.0-02 
(B2-K12-52) 
(B2-J03-20) 
+XFER DATA Ta IN FIFO ree 
+011) - (B2/J1-B03-02) 
[eeieil -XFER DATA 12 FIFS spntacoas 
| (B2/Ji-E08-17.23) 
+(9) fe ot | +XFER_DATA T@_IN FIFS 
acs 2224 DAP RPU 4.0-21 
| re zattepal [8 TT! (B2/J1-CO2-16) 
ACS 2824 DAP = HF = 547 
eee RPU 4.0-21 
= eon (B2/Ji-B03-03) 
“LOGICAL Gove 
j +13) 
a 
+GBBLE BLT. RPU 4.0-21 
(B2/J1-CO2-06 ) 
re eT 4+EMPTY PACKET (CF = 0) 


(B2/J1-CO3/B-08) 


LEVEL 4 DIAGRAM 
RING PRT O DESTINATIN 
TABLE AND COMPARE 


DB-B2RPO: B2/ Ji 


RPU 4.0-21 
(B2/J1-CO2-15) 


a 6046 | 830 


RPU 4.0-I1 IV-T-17 


RPU 4.0-20 
(B2/Ji-Al2) 


RPU 4.0-20 
(B2/JI-C13-16) 


+STAT RGTR (0) 
-STAT RGTR (0-3) 


RPU 4.0-01 
(82-HO9.HIO) 


RPU 4.0-21 
(B2/J1-CO3-08) 


RPU 4.0-2) 
(B2/J2-D16) 


RPU 4.0-21 
(B2/J1-COS-07 ) 


RPU 4.0-21 
(B2/J|-AQ3-08) 


RPU 4.0-22 
(B2/J1-A05/C-135) 


A C-VASK(0-15)] 
=> (8) (16) 


+(15) 
(+SETST( 1531 


C+VC5) 


ow 
©) 
—CLR STAT RGTR_ (0-5) *° (6) 

rae Tle 


-(19) 


+ENABLE RGTR SEL (X) 


+CLR_ LOCKOUT kt 


pO 2-10 | 82-13-10 | 
Pt 13-10 | 82-51 4-10 

pet 1 ¥-25.) BeaJsl2-25.} 
PS isle [ 62-ul2-16 | 
| 4 13-01 f B2-J1 4-01 | 
| 5 | 2-24 | B2-Jis-24 | 
| 6 | 12-03 | B2-J13-03 | 
p89} i-Ol_| 62-512-01 | 
| 9 12-08 | 82-13-08 | 
Se ee 
{tt 1-06} B2-Jl2-C6 | 
|_ 2 | 11-26 | B2-Jle-26 | 
L_15_ | 13-04 | 82-J14-04 | 


(B2/JI-C13-O1.23) 


FLAG RGTR 
12131} Al6e/Az2 BITS 


, 0-2 
IE : 
1213t] B16/A24 


6-8 
ak 
12-14 


| aa 


r 


i 


7, 


i 


@) 


FLAG CZMPARE 


G 


© 


-STATUS BITS (0-!5) 


-(10) 


+( 10} 


RPU 4.0-20 


(B2/JI-BI2) 
+STATUS BIT 15 Pore 
(B2/Ji-C13-02) 
sear Sic aeioUT (B2/J1-A02-01 ) 
C-NPRRSI 
>—— SHA 4.0-00 
(13-8) (B2-GO8-15) 
+STATUS BITS (0-15) paeuia 
(B2/J1-BIO) 
[-NRSLGI RPU 4,0-20 


(B2/J1-Cl3-20) 


GD Gravis 


DEVEL2PMENT 
OLVISION 


©) 


LEVEL 4 DIAGRAM 
RING P2RT O FLAG AND COMPARE 
REGISTERS 


OB-B2RPO: B2/ J) 


Sesh tar) RPU 4.0-20 


(B2/JI1-C12/A,B) 


Leen [| 
RPU 4.0-12 IV-7-13 


+L2ST PACKET 


RPU 4.0-22 hail 


(B2/JI-D14-13) 


X BAR DATA X BAR DATA 


LZST PACKET RGTR 


RPU 4.0-204Y) 


-X BAR IN SEL (0) =(9) 


RPU 4.0-20<2Z) 
~X BAR IN SEL (1) 


RPU 4.0-10 C+RPID( 0-19) G0) 
(B2/J1-CO5) 


-(10) 


[-SYCLCKD! 
RPU 4.0-20 ——+/B8-D-£.G-H)I_ (5) Seiis 
CGe/sI-BO5) LOST PACKET RGTR 
fy fit 

| | | 1; i ft fl 
RPU 4.0-10 ES a a re ean or 
EEL OEE) Be Pe ee ee 

1 aan c Ses 


+LQ25T PACKET 


RPU 4.0-22 PetaAce) 3) 


(B2/JI-D13-16.13) bat 


| =CAy | 


eal 


(7) -(%15) -(0-8)(9) 


eee +STATUS BITS (0-15) 
(B2/uI-Al6) 
-SEL_T2 X BAR 201) LEVEL 4 DIAGRAM 
teepaiorssie) GDBeeae | RING PORT O DATA Ta X BAR 
-SEL_T2 X BAR 2(0) LOST PACKET RGTR 
RPU 4.0-20 Ser 
(B2/JI-D15-13) DIVISION DB-B2RPO: B2/ JI 


(6) 


|_O | 09-10 _[ B2-JI0-10 | 
|__| 03-09 _| 82-J10-09 | 
2 | 11-04 | 82-Ji2-04 | 
|_3_| 08-06 | 62-J09-66 | 
L_ 6 | OS-16 | B2-JIO-16 | 
p_8 | 13-16 | B2-Ji4-16 

|_3__| 08-64 | B2-J03-04 | 
|_!0_| 03-07 | 82-J10-07 | 
| tt | 05-24 | B2-Ji0-24 | 
| 2 | 11-08 | 62-v12-08 | 
LIS | 0s-15 [ b2-Jio-i5 | 


(-STSR(0-1533 y RPU 4. 1-13 


( B2/J2-B10) 


Poem 
Prey 4.0-13 | 4.0-13 Panver2i_| 


CLK 4.1-04 >> 


(A2-G1 4/B-03) 


CLK 4.1-03 CS) 


(A2-HOI /A-20) 


RPU 4.0-22 (C) 


(B2/J1-D14-06) 


BIAS O FRZM 
THIS PANEL L\ 
(82-3-BLOI) 


RPU 4.0-22 
(B2/J1-BOT-12) 


RPU 4.2-11 ——>; 


(B2/F1-DOT-13) 


RPU 4.2-11 ——> 


(B2/F1-DOT-12) 


RPU 4.0-22 
(B2/JI-DIS-11) 


Le 


CLK 4.1-03 
(A2-BOI/A-31) 


RPU 4.0-2! 
(B2/J1-006-12) 
RPU 4.0-11 
(B2/JI!-E05-O7) 
RPU 4.0-2! 
(B2/Jl-COS-!2) 


(-2FFCLK( 463 
(06-15) 
(B2-JOT-i5) 


(-QFFCLK(28)) 
(03-10) 
(B2-J04-10) 


_-PACKET PASS BIT 


(-OF CAFP (0) 
(12-19) 
(B2-J13-19) 

INT ENABLE 


(-STASEL(0)] 
(12-15) 
(B2-JI3-15) 

(-STASEL C11 
(12-0T) 
(B2-J13-07) 


{(-SYSCLK(15}] 
(04-08 } 
(B2-J05-08) 


~SEL INT CNT(I 


-SEL_INT CNT(O) 


C+MC3) 


(-D2F21 ae 5-04 
(03-27) oeEe 


PACKET PASS BIT QUT 


C-PACPB] 
TI2-2E) >—— RPU 4.0-00 
(B2-GOl) 


(B2-J1 3-26) 
CY) RPU 4.0-13 +EXTMC 
(B2/J1-Al0-20) C-NMSCLRI 
(Z) RPU 4.0-13 CRP 4.1-03 S>>7qG=15} 
(B2/JI-AlO-19)  (CI/B-Gi2—> G14) (B2-Ji 1-15) 
RPU 4,0-2! Lets 
(B2/J1-CO9-15) 


(B2/J1-D1 3-02) 
(-2FFCLK(B)I RPU 4.0-2! 


(B2/J1-D08-20) 


RPU 4.0-21 
(B2/J1-A03-20 ) 


RPU 4.0-13 
(B2/ J1~B08-24 ) 


C+SYCLKDI (J) RPU 4.0-22 


(B2/J1-D1 4-05) 


MODE 
[—NaTHING [Had To To] 
[STaRe_INTR [CNT Daw {1 10 
[DELETE INTR | CNT uP Ti 
) 


eae (-STATUS( 0-15) 79 
(B2/J1-A16) 
=DEL GK DIA) RPU 4.0-22 
(-CSCLKG(O)/ 
(B2/J1-B06-18.20) 
CSAKI(O)] RPU 4.0-21 
(05-18) (B2/J1 -B02/C-17) 
(B2-v04-18) 


igo eee (C2/BI~B13-1.3) 
~DEL_CLK(B) RPU 4.0-22 
(B2/J1-CO6-20) 
(B2/J2-D0! .D02-19) 
(82/J1-00T-24 ) [-STATAQ(O-3)/ 
RPU 4.2-12 ——>>—STATACO-3)_ 4) 
(B2/F1-E13) 
~LQST PACKET eee LO NO-15 | B@-JI 119) 
ne pater eee (a ML LoTR aT 
een {2 [10-16 | 82-Ji 1-16 | 
ac! RPU 4.0-21 
ee (B2/J|-803-18) 
(-INTP2/INIP( SII yy 5-04 
(12-20) (C/Bi-E1 3-24) 
(B2-Ji3-20) 
“SEL TS X BAR 2(1) RPU 4.0-13 
(B2/JI-B10-20) 
“SEL TX BAR 2(0) RPU 4.0-13 
(B2/J1-BI0-19) 


RPU 4.0-12 (x) C-MASKC15)] 
RPU 4.0.12 +STATUS BIT 15 
(B2/Jt-Cl 7-08) 


-SET STATUS 
C-SETSTA] 


RPU 4.0-00 
(B2-HII-Ol) 


RPU 4.0-12 SES Oe. 
(B2/JdI-CIT-13) 
-STAT RGTR 
+(0),-(0-3) 
(5) RPU 4.0-12 
(B2/J1-B13.B14) 
aa aiecae (-TEST(A-F)1 
(B2/J1-AI5) 
Sex MG RPU 4.0-21 
(B2/J1-COS-22) 
xs >—— RPU 4. 1-21 
eee) oe (B2/J2-CO9-24) 
=EXT Mce RPU 4.0-22 
(B2/J1-B06-19) 
+EXT Mc2 RPU 4.0-11 
(B2/J1-B02-22) 
=CLOCK RPU 4.0-22 
(B2/J1-A06-02) 
RPU 4.2-02 ais 1 
(B2/F2-E10/A-07) (B2-JOT-O7) 
WRITE DATA 
RPU 4.0-21 AVATLABLE 
( B2/ Ji-D06-14) 
Sedona -SET STATUS FF 
(B2/J1-DO8-1 4) -X FER DATA 
RPU 4.0-11 Fe 
(B2/J1-DO3-12) 
FUNCTION INT 
RPU 4.0-21 CER 
( B2/J1-D08-07 ) 


NOTES: 


AX QFCAFP BIAS ZER@. ZFCAFP BIAS @NE 18 
DISABLE BAD PACKET DETECT. BAD PACKET 
DETECT IS D@NE EXCLUSIVELY IN THE CRP. 


[2] ALL LINES FROM BOS (EXCEPT QUTPUT FT) 
MUST STAY WITHIN A 2 INCH RANGE, 


LEVEL 4 DIAGRAM 
GD Geran | STATUS 


RING P&RT 0 
DEVELOPMENT 
DIVISION 


[3] MAKE BOS, F3 SHORT 


DB-B2RPO: 62/ JI 


+RPZ STATUS 
SET STaP 
ae aot 3 >——— RPU 4.2-01 
heaencee, (B2/F2~CO8-19) 
~STRZBE STAT 
RGTR(SET) RPU 4.0-12 
(B2/J1-B13-19.20) 
-RGTR SEL BLK 
CBREGSL 15)/ 
SHEGT(I5S)1_y 0-00 
(OT-16) eee 
(B2-J08-16) 
~ANY STATUS 


BIT = MASK BITS 


-ALL STATUS 
BITS = MASK BIT! 


~RPO READ 
IN FIFS 


-RD IN FIFZ 
(-RDIFI 


RPU 4.0-21 
(Be/JI-DOT-19} 


RPU 4.0-21 
(B2/J!-DOT-1T) 


RPU 4.0-I1 
(82/J1-E05-03) 


(OB-2TI >———— RPU 4,0-02 


( B2-JO3-21 ) 


~IN_FIF@ WE! 


-UNFERCED_INT. 


+UNFORCED INT 


~IN FIF@ WE2 


(B2-KI1.Ki2-10.33) 


RPU 4.0-10 
(B2/J1-D03-20) 


RPU 4.0-11 
(B2/J1-E05-0! ) 


RPU 4.0-21 
(B2/J1-006-23) 


RPU 4.0-10 
(B2/J1-E03-20) 


PT eee [a 
RPU 4,0-20 | IV-T-23 


CON 4.5-04 QE (x) RPU 4.0-1 | say wash -LQAD FIFO 
a pe Bel? (82-03-03 | PB SVSROSL ALS (B2/51-CO3/C=11 1 +SFER DATA TQ 
‘ C-SREGSL) RPU 4.0-11 In Fir? 
RPU 4.2-01 ——> = een 
aerate (2-21) +ENABLE RGTR SE | B2/ JI-DOS=1 1 J 
(B2/F2-Di2=11) tee ea RPU 4.0-12 
HI (B2JI-C1T-2,17) 
RPU 4.0-22 
(B2J| -A02-2. 18) TPG 
INT PRIORITY 0 va a aca RPU_4.0-11 
RPU 4.0-11 =INT (B2/ 1 -004/4-15)| §8C/SE-COS/A-13) -XMIT SEL RGTR+ 
1 B2/ J1-A04/ A-1 4) INC RGTR SEL RGIR 
(-INTPO} RPU 4.0-22 F 
RPU 4.0-20 E+SYOLCKDIUE 1) 120 CON S04 oe) | (BO/JI~BO2/B-121 He 
( B2/J1-B05=13) (B2-J1 3-08) : COlnOET OO -RPU 4.0-00 
PU 4.0-11 : (B2-GOl —» G04-08) 
C-STINT] | B2/ J1-D02=12) (B2-y02-03) 
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RPU 4.0-20 
(B2/J1-Al2-16) 
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IS L. 


RPU 4, 1-02 
(B2-KO6-51 ) 


cael im 
[-NWDAI] T.. N 


11.15.27) 33 
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~(0-7) J -u1) C-ASTWRIT__ sy eas a oath 
© (82/F1-D07-03.01) 
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ppt C-INTENI] =!) 
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(A2-CO1/B-46) ~(3) 
(1) STATUS BITS 4-7 
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UNDEFINED WHEN CZER@ IS LO. 


INPUT FIFZ WORD COUNTER 
KOG/1DI6 


nN 
@) 


(8) 
re E ree 
N 128.1281 49 _BGTR 
()- ABig Aig 


a®>a8K50_ BGTRL 


rl 
KS! BEOR 


ss ge esl 


128} 128.128 

4 2. aSh47_BEORL 
2 ee | 

! 


NOTES: 


ZX EACH DATA TRUNK C&NTAINS 8 DATA 
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CLK 4. 1-03 > EE KI 
( A2-BOL/B-46 } 
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SELECTED DATA BITS. DURING COUNT 
QPEPATIZNS THE PARITY SIT TZGGLES 
WHEN AN @DD NUMBER SF THE 8 
DATA BITS TOGGLE. 


ZA SUTPUTS BGTR AND BGTRL ARE 
UNDEFINED WHEN CZERZ IS L@. 


QUTPUT FIFZ W2RD COUNTER 
GII/1Dl2 


29 __ PARZ 


Z(-7) 
(8) 


E 
128.,128h49 _8GTR 
ABE AIS 

By>ad 


50 BGTRL 


L51__BEOR 


!28_,128 
po- a8 147 BEORL 


NOTES: 


ZA EACH DATA TRUNK C2NTAINS 8 DATA 
BITS AND | PARITY BIT. THE DATA 
BITS FRZM EACH TRUNK SEPARATE, 
4 BITS T@ EACH CQUNTER. THE 
SELECTED PARITY BIT STILL RE- 
PRESENTS THE PARITY FOR ALL 8 
SELECTED DATA SITS. DURING C2UNT 
@PERATIGNS THE PARITY BIT T2GGLES 
WHEN AN @DD NUMBER S&F THE 8 
DATA BITS T@GGLE. 


ZX BUTPUTS BGTR AND BGTRL ARE 
UNDEFINED WHEN CZER@ IS LO. 


SECO) 30 _N& 
SEL) 1G 


PM8Z IU 52_ oN 


LEVEL 4 DIAGRAM 


yt0-31 [-WREAI (0-375 si acted 
(82/F2-D0S) 
(ATG) [-RDFAI(O-3)} 99 sti eesons 
(B2/F2-E05) 

CCFL RPU 4.1-01 

(B2-HO6-37) 


ENOUTRI SS, py 4. 1-21 
( B2/J2-D02-07) 


NOTE: 


BIT | AT BT Z| 
OQ) 45/4473! 


RING P@RT | FIF@ WRITE/READ AND WORD P| cossiaz [a 


RPU 4.1-02 IV-T-33 


| Ot 10-25 | 82-005-51 | 
|_| | 10-20 | 82-05-46 | 


RPU 4.1-00 S (-TOR1 (0-27 )1 @) 


| O_| 10-24 { 82-05-50 | 
jt iO-21 | 82-05-47 | 
|_2 | 09-01 | 62-06-27 | 


| Of 02-03 | 82-J1 3-29 

Pt o2-15 | 82-vis-41 | 
| 2 | 02-06 | B2-vi 3-22 | 
| 3 | 02-17 | 62-51 3-43 | 
| 5 | 02-25 | 62-J13-51 | 
1 6 | 01-10 | 82-31 4-36 | 
Yo? | Ol-15 [ 82-J14-41 | 
|_ 8 | ol-i7 7 62-51 4-43 | 
9 B2-J14—42 

|_10_ | Ol-20 | 82-J14—-46 | 
tt | Ol-2l [82-J14-47 | 


)_ 15 | 03-24 [ 2-31 2-50 
| 16 | 05-24 | 82-JIO-50 
B2-J10-47 
B2-J10-45 

| 19 | 05-20 | B2-JI0-46 
20 B2-Jl 1-29 
2l_{ 04-01 1 B2-J1l-27 


03-09 | 82-J12-35 
Be~-J12—46 


-(0) 


=INTR BET (KR) ppy 4. 1-21 


(B2/J2-A04/ A-24) 


RING INPUT RGTR FANQUT 


RPU 4.1-I1 


(B2/J2-D03) 


RPU 4.1-02 —> 


(B2-KO5) A 


RPU 4.1-02 —> 
(B2-KO5) 


—=13) 1 
a! G)-10-8) 


-WRITE AORS CNT 


(-WIFAI(O0-3)) 


~READ ADRS CNT 
(-RIFAI(O-3)] 


RPU 4.1-21 
( B2/J2-003) 


RPU 4.1-11 
(Be/J2-001 ) 


(0,12.16.20.24le4t i fay si 4 | 
pris.ir2teslesi eat7t 6) 5 | 
[2.14.18.22,26 | eot iit t2i13] 14] 
PS.15. 19.23.27 Pis(issi7fi6 iis] 


aN 


RPU 4.1-20 
{B2/J2-E08-12) 


BLTS 


RPU 4.1-20 
(BZ/J2-E08-16) 


| BrT | AUX | sr | 
B2-y06-45 


EX 


~-INP_ FIFO We2 


INPUT FIFS 


E11/803 BITS 0-3 


cH E10/BO4 4-1 
a 


Di1/BO6 16-19 
D10/ BOT 20-23 


| Of Of 19 | 

|i | OS 17 | 82-06-43 | 
p_ 2 | O9-21_ | B2-J06-47 | 
| 3 _| 09-20 | 82-06-46 | 
S| 07-04 | B2-Ji 1-30 | 
L_ 6 | 07-66 | B2-JI 1-32 _| 
B2-Jll=27 


(8) (-IFO1(0-7)) S RPU 4.1-00 


rLN 


(82-HOS) 
| BrT | Aux [ LST | 


| _l2 | 06-10 | E2-J09-26 
| 13 | 06-04 | B2-JOS-30 | 
| 15 | 06-15 | G2-JOS-41_ | 
|_i6 | 03-16 | B2-406-42 | 
|_18 | OS10 | B2-J06-36 | 
| 19 | 03-08 | B2-J06-34 | 
|_21_ | 06-19 | B2-J09-45 | 


| 26 | 06-03 [ B2-J09-29 | 


RPU 4. 1-22 
(B2/J2-A01 ) 


CO5/ C02 BLTS 


RPU 4.1-11 ZA RING INPUT RGTR FANQUT D 0010-3) A ; 
(B2/ J2-001) TZTIZ] COAT COT TTS (16) fete: (on ees af "® jo(12-27) 7) (-TFDI(0- 1591 9 poy 41-09 
ad Es 18-15- | 2asCaDae IO 78.11.12 (B2-KOT) 


(2) =U1T. 18) RPU 4. 1-22 
(B2/J2-COT-05.01) 
aaa [-NRPID(12,13)] ae eer 
(B2/J2-D01-13.14) 
A 


YO | 02-07 | B2-JI3-33 | 
rt | 01-04 | 82-J14-30 | 
Y 2 | 01-08 [ 62-Ji4-34 
r 3 | 02-24 | B2—-J13-50 | 
| 5 | Or-25 | B2-J08-51 | 
T 6 | Or-2l | 82-08-47 | 
|v | or-e4 | 62—JO8-50 | 
Y 8 | O1-19 | B2-Jl4-45 | 
r 9 | Ol-e5 | B2-J14-51 | 
y 10 | o1-26 | B2-J14-52 | 
B2-J14-50 
| 02-10 [ B2-J13-36 
03-25 | b2—-Jle-5i 
| 03-26 | B2-Ji2-52 
B2-J13-35 
B2-J10-52 
B2-J1 1-46 
B2-J1 1-45 
B2-JI0-5I1 
r 20 | 04-09 | B2-JII-35 | 
2! | 04-16 { B2-Jl I-42 | 
y 22 | 04-21 | 82-Jil-47 | 
| 23_| 04-08 | B2-Jtt-34 | 
25 | 02-20 | B2-JI3-46 | 


© +( 12.13) 
RPU 4.1-22 
(B2/J2-COT-16) 
@8) {-RIDI(0-27)] » RPU 4.1-00 


a (B2-G12) 
(0-19) (69, “LOST PACKET DATA 


RPU 4.1-13 
(B2/J2-B08) 


RPU 4.1-11 
(B2/J2-001) 


PEPE 
a 
aldlals 


12112] DO5/CO3S 
TAT TZ] 0047 Co 


BLTS 
20-23 
BLTS 


[-NRID( 20-27 11 ee eae 


(B2/J2-B08, COS) 


LEVEL 4 DIAGRAM EL ORT = 
GD caecew | INPUT DATA AND INPUT FIFS REGISTERS P| sossiez | | 
RING PQRT | = at 
RPU 4.1-10 | IV-T-35 


(8) ~(20-2T} 


(J) RPU 4.1-11 
( B2/J2-E04.E05) 


N\ 


RPU 4.2-01 —> sec SILER (L) RPU 4.1-20 


(4-7) 
(B2/F2-E07/C-14) . (B2/J2-D1 5-02) 
(B2-J1 1-33) pene s 
(B2/J2-D06-04 ) 


-READ IN FIFQ C-RWIFI] 
Bpna ices (-A3BA.T1] tasty io ee ia 
( B2/J2-£08-08) ; (B2-J1 1-43) “KOS 
-F INT GATED 
(-A380.T1] -SEL INT CNTR(O) 
RPU 4.1-20 ) 
(B2/JU2-E08-13) {-A07B. 11] RPU 4.1-20 


(B2/J2-E06-23) 


{-HWCS1(0-7)] 
QQN 4.6-00 >> 
AI(REAR )-Si6 © 


ZN 


|_O_ | 04-04 | B2-JI1-30 
{tf 04-06 | 82-J11-32 [3-8502 | 
2 | 04-16 | B2-J11~36 
|| 03-10 | B2-Ji2-36 
| 5 {| 03-03 | 62-J12-29 | 3-8RO5 | 
| 6_ | 03-06 | B2-yl2-32 [3-6RO4 | 


COs/AITA-A/G 
2 SWITCHES = DATA L CANT FLD = 547 
RPU 4.1-i0 (J) =fedreT) /g) 3 f-alTa.TH RPU 4. 1-21 
(B2/J2-D04) 4 ( B2/ J2-BO2/A-05) 
2 RPU 4.1-22 
+SW_= DATA L_QZNT FLD = 5S+T ie 
(B2/ J2-CO2-19) 
DESTINATION TABLE 
4RING STEP 
-W_ADRS -(4) 
Hae a0 (4) ci RPU 4.1-21 (-Al2.71) ~QUT FIF@ SELECTED 
ele EOS) L=t6) | (B2/J2-DO7-03) (-A06, TH RPU 4. 1-21 
RPU 4. 1-21 =O) (B2/J2-DOT-20) 
RPU 4.1-10 (I) =A_ADRS (4) (B2/u2-D02-11) —CONT FLD = 6+7 
( B2/J2-E02) Son 2806: 13) RPU 4. 1-22 
(CONT FLD=5)*( SWITCH=DATA) =] (B2/J2-AO1~22,23) 
(-AOBA, TI] = 
RPU 4. 1-21 _ 4 SCANT FLD 5 G*T. RPU 4. 1-21 
(B2/J2~B02/A-07) peeieee: RPU 4. 1-10 (HRI =3)__) ( B2/ J2-BO2/ A. BOS-O4 ) 
ce (B2/J2-£03) 
RPU 4.1-20 : C-WRIF II y— RPU 4. 1-02 
(B2/J2-B04-11) iicdigen, (B2-KO5-52) 
4DATA T@ IN FIFO 
(206 FS RPU 4. 1-21 
-XFER DATA T@ FIFS Spenue“eoese 
(406 . TSI RPU 4, 1-20 
(B2/J2-E08-17.23) 
DATA XTER RPU 4. 1-21 
ae ( B2/J2-C02-16) 
[-a39-F23 t-A06 .F2] RPU 4. 1-21 
RPU 4.1-21 : ( B2/ J2-B03-03) 
( B2/J2—CO9-04 ) “LOGICAL Cove 
(-A05.£01 
seo Steg 1=10 C-NRPID(12,13)] 
B2/J2~CO4, C05) cAI TC. TI] RPU 4. 1-21 
RPU 4.1-10 EYCEMPOATAI (4) #811) (B2/J2-C02-15) 
(B2/J2-E0!} 
+G2BBLE BIT 
{802.133 RPU 4.1-21 
(B2/J2-C02-24) 
+ENPTY PACKET 
RPU 4. 1-21 r=) 


(B2/J2-CO3/B-12) 


LEVEL 4 DIAGRAM CBOE IZENTIOWG fo wey 
ems lew [To 
TABLE AND COMPARE 


2 2 9: 23 Fe 


RPU 4.1-I1 IV-T-3T 


AN 


Of 11-25 | 82-04-51 | 
| tt 2-24 | 82-03-50 | 
2 | 1-06 [82-04-32 

| 6 | ta-25 | 62-003=51 | 
| 8 f 12-26 | 82-03-52 | 
| 9 | 13-10 T 82=302-36 | 
|_10_| 13-Ol | 82-02-27 | 
Lt fT ti-o7 | 82-04-33 | 
pa] 13-15 [62-02-41 | 
}_ 13 | 13-03 [82-02-29 | 
L_ 15 [13-08 [82-02-34 | 


Ds 
RPU 4, 1-01 —3 C-MSKI(0-15)] (6) © (6) 


( B2-HOG/HOT ) 


FLAG C2MPARE 


SET FLAG DECZDER 


C+STATREG(O)] 


RPU 4.1-20 (-STATRES(O-3))_(Z) 

(B2/J2-Al2) 

apt 4s3<20 -SET_STATUS_ STROBE 
(82/J2-C13-16) 


-iT) 


(B2/J2-C!3-1.23) 


FLAG RGTR 
Al6/A22 BLIS 


: er 
ae |. : vi 
RPU 4.121 (2439.14 oe re fe 
(B2/J2-CO03-07T ) 6) BIG/A24 
6-8 
we Bli/Az5 
“CLR STAT RGTR : 
RPU 4. 1-22 LazenseD) int 


(6)——ESLIAF) RPU 4. 1-20 


(B2/J2-C12/A.B) 


(B2/J2-DI6) 
RPU 4, 1-21 (7433. T3531 
(B2/J2-C0S-08} 6 
page ee (1) +STATUS (15) RPU 4. 1-20 
= B2/J2-Cl3-02) 
(5) 
: peal 
G6) (19) © -STATUS BITS (0-15) Ay 41:20, 
(B2/J2- 
Peyalssage (16) SSTATUS (0-15) RPU 4. 1-13 
(B2/J2-B10) 
LEVEL 4 DLAGRAM SOE CETTE - 
GD Grace | STATUS AND COMPARE REGISTERS ST coasts | a | 
RING PRT | - i 
DEVEL2ZPMENT 


DIVISIEN | pg-serPt:a2/J2 RPU 4.1-12 IV-T-39 


+L.2ST PACKET BIT 


RPU 4.1-21 FF 
(B2/J2-D14-13) 


XBAR DATA SELECT 


XBAR DATA SELECT 


L@ST PACKET RGTR 


™ P TP 
RPU 4, 1-22 —»=STAT SEL 9 
(B2/U2-E15/A-i 1) 
RPU 4, 1-22 —-»=SIAT SEL} ES ace es 
(B2/J2-EI5/B-O7) oer pare 
RPU 4.1-10 DATA 0) 
(B2/J2-C05) | 
C-CLOCKS 4 
RPU 4, 1-10 —»Ol-DS)1/¢) ao 
RBe(MeR EOS): *“sigsT PACKET LOST PACKET RGTR Maran atu) 
FF 
RPU 4. 1-21 
(B2/J2-Di 4-12) pe 
an 
-(2) 05 
C-NRID( 20-27] ba tent 
RPU 4.1-10 EaEG eared 
(B2/J2-004, D05) 
SRR Rea ees 


RPU 4.1-22 
(B2/J2-DI3-13.16) 


Hy 
| -c3) }—=(S} 


HS 


reel (a eames EL 
comets a ED 


Oh —§<—s 


BIT UX 


jo) 
— @)> 
1 i 
[a*) fa) 
Olin 


Tr 


BI9|= 
e 


Be-JOT-43 
B2-JOT-47 


slalgie 
Pim 

5 

y 

el 


oO 
“p 
—|N 
fos) 
[ee] 
iv 
: 
ri 
1 
IN 


te 
rr) 


— SoS 
|_I3_| 08-16 | 82-J07T-42 | 


+STATUS (0-15) C-RSR( 1.2) 


RPU 4. 1-22 (M) (2) 
(B2/J2-E16-18.16) 


RPU 4.1-12 


(B2/J2-A16) A 


RPU 4.0-13 5 C-STSR(0-15)] 


(7) -(%15)  -(0-81(9) 


(B2/J1-BI1) LEVEL 4 DIAGRAM 
+ 
(beyieeis/acior ee DATA 12 X BAR 
R 1 RING PORT | 
RPU 4, 1-22 +STAT SE) 


(B2/J2-E15/8-08) 


-X BAR 15 IN (0-15) 


[-STRI(O-15)/ 
isn ZN 


XBRIO-1 51 
(16) SO CN 4.2-01 
DATA X BAR 
(C2=G0! —» 
KI5-17,48) 
A GCC RRS 


| O | O7-15 J 82-J08-41_| 
|__| 07-09 | 62-08-35 | 
| 2 | O7-20 | B2-08-46 | 
06-10 | 82-J0T-26 
|_6 | 07-08 _[ 2-08-34 | 
|_ 8 | 08-24 | B2-OT-50 | 
|_9 _| 08-08 | 82-JOT-34 | 
|} 10 | 08-07 | B2-0T-33 | 
Lil | 06-03 | 82-07-29 | 
| 12 | 06-26 | B2-0T-52 | 
[13 | 07-07 | 62-08-33 | 
|_ 14 | 06-20 | 82-07-46 | 
|_15 | 08-04 | 82-07-30 | 


od [-SRSEL( 1] 
tase) “NY 


( B2-JOT-32) 


ESASEL (217 >> SHA 4.1-01 


( B2-JO6-35 ) 


eae 
yor 4.1-13 “IV-T-4I 


(C3-AOG/A-20.22) 


CLK 4.1-03 
(A2-HOI/A-27) 


RPU 4.1-21 
(B2/ J2-D08-08) 
RPU 4. 1-11 
(B2/J2-E05-01 ) 


RPU 4.1-22 
(B2/J2-COT-12) 
RPU 4.0-21 
(B2/J1-A03-13) 


CeN 4.6-00 5 


AI CREAR )-SWT-93 


CON 4.6-00 -G5) 
AI CREAR )~SWT-10 A 


CLK 4.1-03 
(A2-BOI/B-49) 


RPU 4. 1-2! 
(B2/J2-D06-05) 
RPU 4. 1-11 
(82/J2-E0S-07) 
RPU 4.1-2] 
(B2/J2-CO3-12) 


= (-STINT] 
(12-08) 


(-2FDT6] 
(04-26) 
(B2-J1 1-52) 


( B2-J03-34) 


(-2FCAFP] 
(12-03) 
(82-03-29) 

(-ZFCAFPJ 
(12-06) 

( Be-J03-32) 


(-SYSCLK(17 1 
(05-17) 
(BZ-J10-43) 


-SEL_INT CNTR (1) 
“SEL INT CNTR (0) 
C-AO7TB.T1] 


WE 


[-CSCLK2(1)/ 
CSCLKT(1)I 


(-A10. 75) 


C-INTPS/INTP( 4 )] 
(t2-19) 
( B2-J03-45) 
+START_INTR 


ae 


~AGST_PACKET 
+ST PACKET 
-PACKET PASS BIT QUT 


{-PACPBI] y 


(12-16) 
( B2-JO3-42 ) 


(B2-J13-42) 


(-2FFCLK) 
(-2FFCLKI 


{-2FFCLK) 


RPU 4.1-00 
(B2-HI 5-52) 


[| FUNTION | M@DE__ [SOT Si! | 
| N@THING | HAD | 0] 0 | 
| STORE INTR [CNT OSWN] |_| O | 
[DELETE INTRI CNT UP_[ | | I | 


(B2/J2-Al6—» CIT) 


RPU 4. 1-22 
(B2/J2-A04/C-16.1T) -STATUS BITS (0-15) 
RPU 4.1-12 


RPU 4. 1-2! 
( B2/J2-802/C-16) 


RPU 4.2-01 
(82/F2-C08-1.3) 


RPU 4.1-I1 
(82/J2-COl-19) 


[-STATAI(O-3/ 
STATI (O-3)] 


RPU 4.2-11 ——> (4) 


(B2/F1-E06) 


CON 4.5-04 
(C2/B1-E13-19) 


RPU 4. 1-21 

(B2/J2-A04/B~O3) 

RPU 4. 1-21 

(B2/ J2-B03-18) 

RPU 4. 1-2! 

(B2/J2-B03-18) 

RPU 4. 1-00 

(B2-GI5) oar 
RPU 4. 1-21 {=NSCLEI 


( B2/J2-A04-08 } 


RPU 4.!/-135 
(B2/ J2-B08 } 


RPU 4.1-21 
(B2/J2-D0T-24) 


RPU 4.1-21 
(B2/J2-DO08-16 .20) 


RPU 4. 1-22 
(B2/J2-DI3-0! ) 


RPU 4.1-2! 
(B2/J2-D1 4-05) 


~PACKET PASS BIT 


C-PAKPBIJ 
(11-17) 
(B2-J04-43) 


RPU 4.1-12 (2) 


( B2-HO6 . HOT) 


RPU 4.1-12 
(B2/J2-A16) 


+STATUS BIT 15 


[-RP1SSS) 
-SELECTED STATUS BIT || (iota) a esos lee 
( B2-JO5-34) 


-SET_ STATUS STROBE 


RPU 4.1-12 
(B2-J2-B13) 
RPU 4.1-22 (N) TIO 18T (es lear css 35) 
(B2/U2-E16-15) (B2-JO5—44 ) ' 
RPU 4. 1-00 —>>_ feu {P) RPU 4.1-21 
(B2-HO5-23) ess (B2/J2-D08-24) 
© TPE2 
0 TPBO 
[-TEST( AF] 
(Bes u2cAis) ©) errs Msc BET 
RPU 4. 1-2! 
(G)H(O3) HO) Seucetaie 
(A2/J2-B13) 
[-A41.F5I ee 
( B2/J2-B02/B-15) 
ALL STATUS 
BLTS_=_MASK BET RPU 4. 1-21 
(B2/J2-DOT=1.17) 
-RP| GATE IN FIFZ -READ IN FIFS 
RPU 4.2-02 7 ASIF C-ASBA TI} RPU 4. 1-11 
(B2/F2-E10/B-11) a ee (B2/J2-E05-03) 
-WRITE DATA C-RDTF 11> PU 4. 1-02 
(B2/J2-BO3-1 | ) || 
RPU 4. 1-2! =SET STATUS BT __{ 
teelepoe-| iy: EL ORR Ene =IN FIFO WE RPU 4.1-10 
RPU 4.1-11 (B2/ J2-D09-20) 
(B2/J2-D03-12) “UNFORCED INT GATED 
-UNFORCED INT Rod f-ASBO. 113 RPU 4.1-11 
anes (-FINTFF] —— iseoebes aur (B2/J2-E05-24 ) 
(B2/J2-D08-07 ) a a GATED RPU 4. 1-21 
(-OFFCLKI i (B2/J2-D06-03) 
* INP FIF@ WE2 re 


( B2/J2-E09-20) 


NOTES: 


@FCAFP BIAS ZER@. ZFCAFP BIAS QNE TZ DISABLE 
LOST PACKET DETECT. REVERSE T@ ENABLE LST 
PACKET DETECT. L@ST PACKET MUST BE ENABLED 
ON THE CONTROL HPP. 


A ALL BIAS i SIGNALS ARE L@GIC |, 
PIN IS LEFT PEN. 


ALL LINES FR2M BOS (EXCEPT QUTPUT FT) MUST 


STAY WITHIN A 2 INCH RANGE 33 INCH EXCEPT MAKE 
BOS, Fil + FS SHORT. 


LEVEL 4 DIAGRAM RE WENT OW Te ey 
pra Moa [| 
RPY 4,1-20 IV-T-43 


-CLR STATUS RGTR 


RPU 4.1-22 
(82/u2-DI6) 
ala ie oe (-A41 FS} 
(B2/J2-Al2-13) Selnawie +DATA_XFER 
RPU 4.1-20 +START_INTR AQ4/A1 38-B/C (B2/J2-D03- 11} 
(B2/ J2-D15=15) RPU 4. 1-20 ——>>—— LE EEUON I HES eee (-AtTC.T1} 
RPU 4.1-0} ——» £-AP 1CSS] NEEI Me Poe Pe | (82-14-44) \ B2/ J2-CO3/C-14) 
: 7 
(B2-HOT-23) (02-04) _ +5¥ = DATAL © 
(B2-Ji 5-30) Ol C-NMSCLRI RPU 4.1-20 eer CONT FLD = S7 0 1P23 
-RP| CLR STAT FLAG (B2/ J@-al2-18) ( B2/ J2-C03/A-08) 
t-CLK44/RP I CBI 
CON 4.1-00 ATA TQ IN FIFO 
(C2-E12/6-50) «$0424? pea -SEL QUT RGTR (0) 
ppere lice BoA +GQBBLE BIT (-acve2}__. epicaecos 
vee Teae-F2I RPU 4.1-11 f-B0e=T3 sels) (B2-Gi2.613-08) 
-A06- I~ ‘ -Gi2. 
RPU 4.1-11 (6) se 2601212) ( B2-J1 4-35) 
( 82/ J2-D03-06 | 
Senet +CONT FLO = G+T 
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RPU 4.2-00 


TP26 
O 
| 


[-RPSELO/-SI@] 


>—— DMU 4. 13-00 
CLECKS 
(B2/E1-DOT-19) 


>———— DMU 4. 12-00 
CLOCKS 


(B2/Bt-DOT-19) 


( B2/F2-DO8-17) (4-24) 2) EMU 4. 10-00 
(B2-F 11-50) CLECKS 
[-XMI.9)/ (B2/B2-DOT-19) 
=PMC KC} S)—— DM 4. 10-05 
(B2/B2-£01-22) 
(G2-FO9-30) TP30 
C-XM(12)/ r 
ee ned es Be 
(B2/F2-COB-18) ( B2-FOB-52) aber ee eo 
OTPS8 —E=-XM(15)/ [-RPSEL I /-ST@I 
MCLG DMU 4. 11-00 
Cr=zi) DO OMY 4, 12-03 (Be-FII-47) 7 aac 
OTP60 - ( B2-FOB-47) (B2/B1-E0!-22) (B2/E2-DoT-19) 
[-XM( 18)/ 
~DMCLKC] 
DMU 4. 13-03 
RPU 4.2-01 (-A43C.T1] ONES ape tee cia (B2/E!-E01-22) 
(B2/F2-CO8-16) C-AITC. FI) RPU 4.2-O1 pak a LEVEL 4 DIAGRAM PT eowsiea | a | 
a -¢ = 5 Gara | DATA MEMZRY ACCESS C2NTROL 60461830 
CEN 4.5-03 ~—5>—CNRFELIG (F) RPU 4.2-01 (Bei Pectoe/ ares )/23 = os 
(C2/B1-D09/B-12) a ee (B2/F2-D1 1-24) DEVELOPMENT 


DIVISION | pB-eeRPF:82/F2 RPU 4.2-02 IV-7-53 


LN 
RPU 4.0-01 ——> 


(B2-GOT) 


RPU 4.2-00 
(B2/F2-D06-01 ) 


RPU 4.2-00 
(82/F2-A03-15) 


RPU 4.0-02 —+> 
{B2-GO6) 


RPU 4.2-00 
(B2/F2-D06-02 ) 


RPU 4.2-00 
(B2/F2-A0S-16) 


RPU 4.2-00 
(82/F2-Cl4 -»C16) 


RPU 4.2-00 
(B2/F2-D08-07 ) 


RPU 4,2-00 
(B2/F2-A02-13) 


RPU 4.1-02 —~ 


(B2-GI0) 


AX 
RPU 4.1-02 — 


(B2-GI0) 


RPU 4.2-00 
(B2/F2-D08-08 ) 


RPU 4.2-00 
(B2/F2-AOS-14) 


RPU 4.2-00 
(B2/F2-COZ—» C04) 


C-WREAI (0-3) 


~C2NT RGTR 
(-CFCOLO-11)) © 


A 013/D13 


c= 
cS) 
so 


[-WRFAQ(O-3)] GQ) 


A f2il2 


C-RDFAO( 0-3 )J (4) (4) i 


(6) (D) RPU 4.2-01 


(B2/F2-E12) 


RPO QUTPUT FIFZ 
Ols/D16 


O-3 
es 


014/014 a-11 
2t45] El T/El 12-1 

E!IG/EI6 16-19 
EISVEI5 20-23 


-FDATO(O-15) 


(16) 


( B2/F2-£07 ) 


RPI QUTPUT FIFS 
112145) 002/002 B C- 


L_@ 04/004 i 


OIVEO! 12-1 


g X>Y 
4 


-FDATICO-15) 


(-02F 1 (0-271) 


AN 
>— RPU 4.0-00 


(B2-HOI —> 03) 


>—— RPU 4.1-00 


(B2-HIS? 


B2-FO3-29 
B2-F02-45 
62-F03-2T 
B2-F03-30 
B2-FO3-4T 
B2-FO3-45 
B2-F64-2T 
B2-F04-30 
B2-FO4-51 
B2-F04-43 
B2-FO04-52 
B2-F05-30 
B2-F02~32 
B2-F02-30 
B2-F02-29 
B2-F02-2T 
B2-F02-50 
B2-F02-46 
B2-F02-52 
B2-F02-5l 
B2-FO3-5! 
B2-F03-52 
B2-F03-50 
B2-F03-46 
B2-F04-50 
B2-F 04-46 
B2-F04-4T 
B2-F04-45 


B2-F 12-5! 
B2-F 12-42 
B2-F 13-52 
B2-F 14-51 
B2-F 14-50 
B2-F 14-47 
B2-F 14-43 
B2-F 14-42 
B2-F 14-41 
B2-F 14-35 
B2-F 14-46 
B2-F 13-42 
B2-F 13-43 
B2-F 13-41 
B2-F 12-46 
B2-F 12-43 
B2-F 12-45 
62-F |2-47 


Cy 


DEVELZPMENT 
DIVISION 


AY Sx 
1-6 | B2-F14-32 
B2-FOS-50 
B2-FOS-5] 


B2-F 14-34 
B2-FOS-45 
B2-F 10-41 


B2-F 11-36 
B2-F 11-34 
B2-F1 1-35 
Be-F 11-42 


A\ 
B2-F02-43 
B2-FO6-30 


B2-FO6-29 
B2-F02-47 
B2-FO6-2T 
B2-FO3-42 


19) 


(erty a [Ti [12] Fi | Fe | 


24} 1,2 4 
23; 87 5 
20; tl | t2 14 
19 L18 | 17 15 


LEVEL 4 DIAGRAM 
QUTPUT FIF@ 


DB-B2RPF :82/F2 


| LSE [8rT] AUX] LST] 


(BIT) AUX | LST 
6 


B2-F 10-42 
B2-FOS-43 
82-Fi2-33 
B2~-F 12-34 
B2-F 12-35 
B2-F 12-36 


B2-FOS-43 
B2-FO6-32 
B2-FO4-35 
B2-FO4-36 
B2-FO4-4| 
B2-FO4~42 


ree ae 
RPU 4.2-03 Pv-r-55_| 


. 
fu 


13-06 
13-03 
13-04 
13-08 
13-10 
13-03 
13-0 
13-07 
13-17 
13-19 
13-15 
13-16 


B2-F 14-06 
B2-F 14-03 
B2-F 14-04 
B2-F 14-08 
B2-F14-10 
B2-F14-09 
B2-F 14-01 
B2-F14-O7 
B2-F14-17 
B2-F14-19 
B2-F14-15 
B2-F 14-16 


B2-F 14-24 
B2-F 14-25 
B2-F 14-20 
B2-F 14-21 
B2-F 13-01 
82-F 13-03 
B2-F 14-26 
82-F 13-04 
B2-F 13-08 
82-F 13-09 
B2-F 13-06 
B2-F 13-07 


B2-FO2-OT 
B2-FO2-10 
B2-FO2-25 
B2-FO02-2! 
B2-Fe@2-03 
B2-FO3-25 
B2-F02-06 
B2-FO02-01 
B2-FO3-iT 
B2-FO3-20 
B2-F03-24 
B2-FO3-19 


BADNAWN—O 


=60 


8-25 
8-03 


T-15 
T-04 


B2-FO3-25 
B2-F03-03 


B2-FC8-15 
B2-FOB-04 


B2-FO6-24 
B2-FOT-06 


‘ 
2 | 826 | B2-FOS-26 | T-24 | B2-FO8-24 B2-FOT-04 
3 B2-FO8-26 | T-25 | B2-FO8-25 B2-FO6-19 
4 B2-FO9-19 ; 7-21 | B2-FO8-2! B2-FO6-06 
5 B2-FO3-24 | T-Of | B2-FO8-OT B2-FOT-O03 
6 B2-FO9-1T | T-Ol | B2-FOS8-O1 B2-FOT-O8 
T B2-FO22!1 | 6-16 | B2-FOT~-16 B2-FO6-16 
8 B2-FO3-15 | 7-19 | B2-FO8-19 B2-FOT-26 
9 B2-FO3-OT | 7-06 | B2-FO8-06 B2-FOT-10 
B2-FO3-10 | 7-16 | B2-FO8-16 B2-FOT-17 
B2-FO3-20 | T-If | 82-FO8-IT 82-FOT-25 
B2-FO3-16 | 7-10 | B2-FC8-I10 82-FOT-cl 
B2-FO03-08 | 7-03 | B2-FC8-03 B2-FOT-OT 
B2-FO3-06 | T-O8 | 82-FO8-08 B2-FOT-Ol 
B2-FO3-09 | T-09 | B2-FO8-09 B2-FOT-19 


12155 
arr --IN_] eur | 
PATBITIFE | 
0.4,8.l2}] 2] ie] 7 | 
1.5,.313 74 [351] 6 | 
2.6.10.14 MESREIRE ARES 
S.7.1.15} @f Ti lel il 


[é] 


ALL @UTPUTS MUST STAY WITHIN A RANGE @F 5 INCHES - 7 INCHES. 
EXCEPT EIO. Fl. THIS LINE SHOULD BE AS SH2RT AS POSSIBLE. 


CLK 4.1-03 C5 


( A2-801/B-48) 


Pas] Cowen | _eowcior | eoectory | 
Coa a a 


[aus | (-ONGOIO-169/ ROI | E-DUIDLO=151/-ROI | C-ONeDIO-151/-RO3 | [emo] 
fen] wx [ist [aw | is [am | at Pam | is Pa 


(ONBEIO- 


B2-FO2-1T 
62-F02-24 
B2-F02-26 
B2-F02-19 
62-F02-09 
82-F02-16 
B2-F02-15 
B2-FO2-20 
B2-FO02-04 
B2-F03-26 
B2-FO3-21 
B2-F02-06 


-DM3D(0-15)/-RDI 


B2-F04-15 
B2-F04-06 
B2-F04-09 
B2-FO4-1T 
B2-F04-08 
B2-F05-19 
B2-F04-16 
B2-F04-04 
B2-FO5-20 
Be-FO5-24 
B2-FC6-25 
B2-F0S-26 
B2-FO5-04 
B2-F06-26 
B2-FC6-21 

Be-FO5-16 


(-SYSCLK(16)] 


(OT-20) 
(B2-FO8-20 ) 


E2-F 135-17 
B2-FI3-15 
B2-F 13-16 
B2-F 13-10 
B2-F 13-20 
B2-F 12-06 
B2-F 12-03 
B2-F 13-19 
B2-F 13-24 
B2-F 12-07 
B2-F 12-08 
B2-F 13-21 


B2-Fli-20 
B2-F I-19 
B2-Fit-09 
B2-F1!-10 
B2-F 10-08 
B2-Fl0-16 
B2-F 11-26 
B2-Fit-25 
B2-F i 1-24 
B2-Fl 1-21 
Be-F 10-26 
B2-F10-2! 
B2-F 10-25 
B2-FOS-04 
B2-F 10-24 
B2-F 10-20 


(C) RPU 4.2-11 


(B2/Fl-EQS-22 } 


BIT [IN| our | 
0.4.8 le4titetsi4, 
yy i.5.9 fe3;elrfe!| 5 | 


RPU 4.2-11 
(B2/F!-CO5} 


RPU 4.2-i2 


(B2/Fl-Al3—» DI3-07) 


-RPI 2P TABLE (0-11) 


C-RPIC(O-t1 9) (2) 

A14/CO. BITS 

o-3 

B14/CO4 BLTS 

4-7 

C147COs BLTS 

8-11 

LX SIs 

7 -O79 ToT 
eee | 
ae || 
i! i. | 


+RP1 BP TABLE (0-11) 


Sipe CNRPIC(O-1199 © 
C14-1X 
(B2/F1-CO5) 
~CLACK BITS (CI-cs) 
ciao [014.0 (G)={ei-c8) 
(B2/FI-EII/A) sap eneere 
Saco (-C10..00 (B)={EI-e8) 
(82/F1-E08) pines 
RPU 4.211 C-NRPID(O-15)1 © 
(B2/FI-COT) = _agex BITS (A5-CB) 
RPU 42-11 for. 1d (4) 
(B2/FI-EOS)  _aerER ENABLES (CS-E8) 
ae = 4 
RPU 4.211 CESe Od (4) 
(B2/F1-A0T} 
RPU 4.2-11 
( B2/Fi-E08-02) 
RPU 4.2-1 1 
( B2/F 1-ECB-04) 
RPU 4.2-02 G5) cerosos RPOOI 
(B2/F2-BOT=I 1) a ee 
RPU 4.2-02 Gp) ENRPOSI/RPON ay 
(B2/F2-BOT-O7 ) Sa ae @ 
RPU 4.2-12 (2) 
RPU 4.2-11 
(82/F1-E09-08) 


12151 


Bl2/E02 


BITS 


2.6.10 |20il) 
L 3.7.li [is ia| it[i6 {is 


ZN 


(2) C-RPOC((O-I1) 


O TPB4.B81 82.83. 
83.87,85.86. 
92.9! .89,50 


C-NRPOD 
io 5)] 


aaa -(CI-C8) 


(eyes) ae 


RPU 4.2-!1 
(B2/F1-E!l/A-22) 


RPU 4.2-11 
(B2/F | -DOT-02 } 


P25} 
ert AM |_ OUT _| 

LOU TIF | 
r4.10{/2 {314 | 


(C06 78) RPU 4.2-11 


(B2/F1-E08-24) 


AN 


OP TABLE (0-11) 
(2) (-XMC/RPCTLI 7 ra wus 4.0-00 
© TPIOG. 108. 109, 105. 
10.11.1412, 107. 
@PERATION TABLE QUTPUT 115.116.114.113 
Ad Al6/EC@ BITS = = AX 
EI 0-3 | Lia) 4 Oc OT RT 5 pw 4. 10-03 
B16/E09 a ag (B2/82-£03,£02) 
: e -r|| - [-DMOCIB=I1)/-83 yp G/ B25 
(B2/82-£04, 03) 
rah a 
ES 7 A» 
fe [fas pee es oa |b 172) —_ EDM CLO-TI/- RT sy OM) 411-03 
BIS/EIG : (B2/E2-£04, £02 ) 
Pe eet HL COOMICI BOLI I/“BI Sy oa 4. 11-01 
ST Cisvelt (B2/E2-£04,003) 
pa ae 11 Waa aaa 
£2, 100.98.37 
Hetsel 0 F 33, e 
a 103,104, 102, 101 
C4 IAN 
T2155] CO4/E24 CECI O EES a 4.1203 
c= SEG B11 eee (82/E1-E03, £02) 
(B2/BI-£04, 003) 
le | | retesreeereso 
C6 4-7 
T2IS5] COs/ESI BITS 
A cS EB G11 
Ce OP OAT rato 
@Avo @ >—{1 2) >—— MU 4. 13-03 
C-DMBCI8-11.)/-83 a oa 
(B2/Ei-£04. 003) 


RING QUTPUT BUFFER 


AlI/EO4 BLTS © TP52,53.54,51, 
EI o-3 41 73.79, 78,74, 
T2155] BII7EO 71.76.77. 72, 
68.69.75. 70 
Eee G [-DMOD( 0-15)/-RDI 
C2? 8-11 2 
Er areer © > Oy §31020 
C2 £2 12-15 
(eam, gees 
C3 lt 62,65.66.63. 
BIO/El2 58.61.64.59. 
C3_ ES 4-7 55,57,.60.56 
ee es G [-DMID(O-15)/-RDI 
C4 EA all — pu 4.11-00 
12155) ee Baik 9) (B2/E2-AO8 —» DOB) 
21S OE 7 18 
O- 
IES Beets 
cS 5 4-7 
ee eee F C-DM2D( 0-15)/-RDI 
C6 EG ait “0 = 
. (16) DMU 4.12-00 


12155} A0@/E25 

CT_ET O- 
(2155) BO8/EZ26 

cr _ET 4-7 
12155] CO8/E2T 


Ce _&8 g-t1 


(B2/B1-A08 — DOS) 


12139 { DO8/E28 ie 
cs Es =e A 


| pole 


(16) C-DM3D(0-15)/-RDI DMJ 4.13-00 
(B2/E1~A08 —» 008) 


-RING DATA 


GDaraan 


ELQPMENT | MEM2RY DATA 


or RING QUTPUT BUFFER 
poe DB-BeRPD: B2/F I 


(6M CRINGIOn IS) Oe XA 4.0-01 
(D2-D03 DIO) 


LEVEL 4 DIAGRAM 
RPS OPERATION TABLE QUTPUT 


Po sons mn 


SHA 4.0-0C0 ——> 
(B2-G08-31 ) 


SHA 4.0-00 ——> 


(B2-GO8-24) 


RPU 4.1-C0 ——> 
( B2-HO5-26 ) 


RPU 4.2-10 
(B2/F1-E10-11) 


RPU 4.0-00 
(B2-HI 1-26) 


RPU 4,2-10 (A) 
RPU 4.2-10 (B) 


RPU 4.2-02 -G>> 


(82/F2-B0T-06 ) 


RPU 4.2-10 
(B2/FI-E1Q-17) 


RPU 4.2-02 GS) 
( B2/F2-B07-14) 


RPU 4.2-10 
(82/F1-E10-03) 


RPU 4.2-10 {C) 


(-RSR(O)] 


C-SRSEL(0)] 


RPU 4.2-10 
(B2/F1-Bl2-24) 


(-COT.T6] 


PS.ti} | 16] 5 | 


6.12120] 8 | 7 | 
Preis} igti2 ttl | 
8.14] iB] 14 [13] 
PO. 1S5} ITF 16 J 15 | 


EN 


ALL QUTPUTS MUST MUST STAY WITHIN A 
RANGE QF 2.5 INCHES - 4.5 INCHES. 


MUST STAY WITHIN A RANGE QF 6 INCHES - 6 


LEVEL 4 DIAGRAM 
RP1| SPERATICN TABLE 


| oO | 04-01 | B2-FO5-01 
(4-21 ica) eee nen [1 {04-05 1 82-F05-09 
= -~FO4- /\ 
(B2-FOS-21 ) ( B2-F04-28) G) C-STATAI(O-3)/STATI(0-3)1 saat Gee ane Ee eae 
; a A ee A 
55 pet Pare rer 
04-03 Tl | T2) Ft {Fe 
[1 (04-06 | 82-FO5-C6 | ceil boaid Silane ate ddl 
. - [2104-08 | Tate] AOS/CIT BTS O- 
ogateRSRI 4H CSREES 5S sHa 4.1-00 04-07 | 2=F05-OT p-2-6.10 bao tii fie Pistia 
(B2-FO5-17) ( B2-F04-48) (C3-KO5/A-20) BoO5/Cle 4-1 Ls.7.il Lig} ia] i7 fie} ts] 
RP| Q@PERATIZN TABLE 
‘siti cS =V72720) BITS Ong A COS/CISBITS 8-11 
=(19) AY “RPI QP TABLE (0-11) 
C-ASTWRIJ A 2145) B00/ B21 =(O11) SoD C-RPIC(O-11 7 
= (12) @® @) (12) RPU 4.2-10 
(4-25) palate (-STATSI(0-3)] Late _.__| (B2/FI-AlG) 
(B2-FO4-25) fee tor) = ca +RPI QP TABLE (0-11) 
@) t © C-NRPIC(O-11)} Spuraotia 
[-006. TS] L@ee (B2/F1-CO3) 
], 1P24,.23.32.33, 
20.19,21,22, 
16.15.17.18 
(-ASTWRO] poagee. Ti RPU 4.2-12 
(3 (B2/F1-A13.B13-19) 
ere ray OTP! (-STASEL(09) seaabieees 
a cam ; 
ieeeeon on (B2/J2-DI5-17) 
[-NSTAS(0)1 oN ee 
(10) > 2 
jee eoniti (B2/J2-E15/A.B) 
C-STASEL(1)1 
3) 2 RPU 4.0-20 A Cra ter 
(B2-FO4-03) {B2/JI-O15-19) Samar | Beer 
zg 7 1 [02-10 | B2-FO3-10 
C-NSTASUN 5 pay 4, 1-22 (12) Nu 
( B2/J2-E 14-24) -(13-15) Be-FO3-15 
{-RPOO] BZ-FO3-06 
| sp eesaet peroe-os 
02-03_| Be-FO3-03 
[-RPOII RPU 4. 1-00 ——>>—EASTDIO“15)1 B2-FO3-08 
(B2-KOT } [8 __| 02-04 | Be-F03-04 
MEM@RY DATA . 9 | 02-16 | 82-FO3-16 | 
C-NRPOS2/RPOZ] -RP SELECTS | 10 | 03-25 | B2-F04-25 
(5-20) Namen T 11 | 03-26 | Be-F04-26 
(B2-FO6-20) (8) RPU 4.2-10 [12 | 03-15 | 62-FO4-19 
(B2/Fl-CO3—> AIG) 03-21 | 82-F04-21 
neigaes 03-20 | B2-FO4-20 
RPU 4.2-12 15 _| 03-24 | B2-F04-24 
[-COS, TH) (B2/F1-C13.D13-19) 
“BUFFER ENABLES (E5-E8) 
(E32..00 
RPU 4.2-10 
C-NRPOS3/RPO3] 
(6-24) Seo 
(B2-FOT-24) : 
[-CO6.F 11 O1P42_ (0) 
O1P41 (1) 
OTP43 (2) er 
O1P44__-(3) L =) | 
~CLOCK BITS (CI-CB) 
(tis. 1 RPU 4.2-10 anidences f-ENpsi [7 
(B2/F1-CO3—> AIG) fees os) (5-4) 
(+19) (B2-FO6-04) 
(B2-F10-19) OTPET 
~( 10-17) 
F7 
Fa [-N@FCK/NZFCKDI (8) ~( 12-15) (4)=U10213) C-RP( 10-13] RPU 4,2-02 
(8-16 = 
(B2-FOS-0! ) "Bethe=02) 
215i} BO?7/E33 BLIS 4-9 -(10.11.16,17)} 
12151] COT/Ea4 BLTS 
-CL&CK BITS (C5-CB) ee +RPI DATA 
t-Syscuid 2 p-co7. Pd RPU 4.2-10 [-NRPID(O-15)] 
(B2/F1-D08-24) (16) RPU 4.2-10 
(B2/F 1-008) 


INCHES. 


eae 
RPU 4.2-11 IV-7-59 


AY 
0 [10-0 | SFT -Or 
T= 16 8e-F = 16 | 


LN 


| O_| 10-06 | B2-F 11-06 
|_| 10-04 | Be-Fi 1-04 


[-STATAO( O-3)/STATA(O-3)] SEN RPU 4.0-20 


[2 {10-01 | b2-F 1-91 RPU 4.2-11 fsoee. TH ne ree 
B2-FI1-03 (B2/F 1-07-16) 


RP@ QPERATIZN TABLE 
Al3/B16 BITS 0-3 
-(19) 


-(0) 2145] 813761 8 | Se nee 
ea 


-(2) 


RPU_4.0-00 [C-STATSG(O-3)) -(0) 2) a 
Sta aa ee ty 
a same OTPIIT 
=i) =) ae 
ed =!2)) otis ——_ 


-(3) 


RPU 4.2-11 Eclo.133 
(B2/F 1-08-12) 
C-ATWD( 0-151 
RPU 4.0-00 ——> 
(B2-KI0) © © 


4)—[IACSD eae] TH. 12 eae 
a CALCD AL I—-@ G) (12-15) 


(16) (Z) RPU 4.2-10 


(B2/FI-Al2—» C12) 


[Of 12-25 | 62-F 13-25 | 
|__| 12-26 | B2-F 13-26 

re BE ee 
| 4 | 11-09 { 62-Fi2-09 | 
P 5 | t=O | B2-Fl2-10 | 
L 6 ff 11-16 _| B2-Fi2-16 | 
P 7 | ti-tS | B2-Fl2-15 | 
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8. SHIFT/BOOLEAN UNIT (SBU) 


SYSTEM FUNCTION 


The shift/Boolean functional unit, which is located in the base processor, 
performs shift and any of 16 bit-logical operations on operands taken from 
the crossbar and returns the results to the crossbar. 


GENERAL DESCRIPTION 


There are two shift/Boolean units in the base processor, each with four 
crossbar inputs and one crossbar output. Each unit performs shift 
operations on 16—- or 32-bit operands during the first part of a clock 
cycle. During the last part of the clock cycle, the selected logical 
operation is performed. Therefore, the shift and Boolean operations can be 
performed serially in one clock cycle. 
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Figure IV-8-1. Location of Shift/Boolean Unit Logic Circuits 
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FUNCTIONAL DESCRIPTION 


The discussion in the following paragraphs refers to the simplified block 
diagram of the shift/Boolean unit as shown in figure IV-8-2 and the level 2 
diagrams SBU 2.0 and SBU 2.1. The control register receives the 12-bit 
operation code from the l6-bit dynamic control field of the instruction 
word. The bits of the operation code determine what function the 
shift/Boolean unit will perform. 


The four input registers receive data from the crossbar when enabled by the 
A, B, C, or D clocks. The clocks are set by the program into the clock 
control field of the instruction word, bits 25 through 28 (clocks A, D, B, 
C, respectively) for S/B unit 0. Bits 29 through 32 are for S/B unit l. 
Bit 25 (or 29), when set, gates data from crossbar output 13 for S/B 0, (17 
for S/B 1) into the S register (primary shift operand). Bit 26 (or 30), 
when set, gates data from crossbar output 15 for S/B 0, (14 for S/B 1) into 
the D register (double-shift operand). Bit 27 (or 31), when set, gates 
data from crossbar output 16 for S/B 0, (3 for S/B 1) into the B register 
(Boolean operand) and the C register (compare). Bit 28 (or 32), when set, 
gates the four least significant bits from crossbar output 14 for S/B 0, 
(15 for S/B 1) into the SC register (4-bit shift count). The clock bits 
gate the data at time 0 of clock cycle one when they are set. If the clock 
bits are clear, the contents of the various registers are not changed. 
(Note the double usage of the lower 4-bits of crossbar outputs 14 and 15. 
It allows the simultaneous gating of a 32-bit word and the 4-bit shift 
count at the beginning of a double~shift operation -~- but in one 
shift/Boolean unit only.) | 


The shift network performs 16- or 32-bit right shift operations during the 
first part of the second clock cycle with the shift count specifying the 
number of shifts. No left shifts are performed. The S register provides 
the data for the 16-bit shifts and the lower (primary) 16-bits for the 
double-shifts. .The D register holds the upper 1l6—bits for a double-shift, 
only. Sixteen lines feed the results of the shift to the shift latch at 
clock cycle one plus one half. For a double-shift, that means that only 
the least significant l6-bits are used. 


The Boolean network executes one of the 16 bit-logical operations during 
the last half of the second clock cycle. The data sources for the 
operations are the B register and the output of the shift network. Each 
Boolean operation uses a bit-by-bit examination of matching bits from the 
two 16-bit data sources to produce the logical results. All results from 
the Boolean network are available from the output register at time 0 of 
clock cycle two. 


The Boolean network output is gated into the output register and then 
provided to the crossbar and the compare network. The other compare 
network input comes from the compare register. It can only be loaded with 
a new value at the same time that the control register is loaded with an 
operation code having the compare control bit set to a logical 1. Compares 
are made of the data in the output and compare registers on an 8-bit byte 
or l6—-bit word basis, and the results are available at the start of clock 
cycle 0. 
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Figure IV-8-2. Shift/Boolean Unit Block Diagram 
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SYSTEM FUNCTION 


The shadow matrix, which is part of ring port 0, provides the means by 
which the contents of the registers in the base processor can be read and 
displayed. The shadow registers also provide the means to trap and store 
the state of the registers of the base processor when an interrupt occurs. 
Thereby providing a means to return to normal processing at the very same 
place in the program that was reached before the interruption. 


GENERAL DESCRIPTION 


The shadow matrix is a logical array of wired AND gates 8 rows deep by 16 
columns wide. Each parcel in the matrix is wired to a 16-bit portion of a 
register in the processore Each parcel can be addressed by specifying the 
hexidecimal values for the row and column in which it residese Once 
selected, the data in the 16-bit parcel is gated along with the data from 
three other parcels to the external memory access unit 0, or, 16 bits at a 
time, to the output register of ring port 0. 
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Figure IV-9-l1. Location of Shadow Matrix Logic Circuits ~ 
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. FUNCTIONAL DESCRIPTION 


Most registers within the base processor all have duplicate registers 
called shadow registers. These registers continually receive the same data 
as the operating registers, except during interrupt processing when they 
store the data as it existed when the interrupt occurred. To function as 
duplicate registers, which are read via the shadow matrix, each bit in a 
register is connected through a gate to a wired AND so that each separate 


bit position in each sixteen (or fewer) bits of the eight rows in a shadow 
matrix column is ANDed together. 


The selection of the data to be read from the shadow matrix begins when the 
shadow select register is loaded from either the ring input register or the 
crossbar register of ring port 0. (The loading of the shadow select 
register is inhibited, if the lockout flipflop in ring port 0 is set.) The 
complete decoding of the shadow select matrix address occurs simultaneous— 
ly. However, for ease of understanding, the enabling of the wired ANDs by 
the row decoder and row select circuits and the wired AND's logical 
operation is discussed first. | 


HEX CODE SHADOW 
| NU | 0 THRU 7 | 0 THRU F +— SELECT ADDRESS 


pot tt 2} a4 [sé | 7 |+~setecrrecister 
| NU | | | | 


ee, 
| |_____uwit sELecT (1 OF 4) 
GROUP SELECT (1 OF 4) 


ROW SELECT (1 OF 8) 
(SEE FLOATING POINT 
SHADOW MATRIX) 


~The row decoder decodes the three bit binary code (bits 1-3) resulting in 


the selection of one of a possible eight outputs. That output is fanned 
out to all of the register bits identified in one row of the shadow 
matrix. The purpose of this row select signal is to enable each bit in 
that row for gating through the wired ANDs to the group selector. 


The condition of all logical 1 inputs to the wired AND produces a logical 1 
output. When at least one of the inputs is a logical 0, a logical 0 is the 
resulting output. The eight inputs (one for each row) to the wired AND 
circuit of a matrix column are held at a logical 1 when they are disabled. 
Only one of the eight row inputs to each wired AND is enabled at a time, 
therefore the data held in the registers of that row is the only data which 
reaches the group selector networke However, ‘since there are sixteen 
columns and each column has 16 bits, 256 bits of data reach the the group 


“selector network when a row is selected. 


IV-9-1 


The group selector decodes the two-bit binary code (bits 4,5) resulting in 
the selection of one group (4 columns) out of the possible four (16 
columns). The selected group then gates 64 of the 256 bits of data from 
the matrix into the group select register. From there, the 64 selected 
bits go either to the unit selector for further division, or to XMAU 0 as a 
64-bit word. 


The unit selector decodes the last two binary bits (6 and 7), which results 
in the selection of a unit (one 16-bit column) out of the possible four. 
Fifteen bits of the selected unit are then available to the ring output 
register of ring port 0. The sixteenth bit, the LSB, is gated by the 
shadow lockout flipflop of ring port 0 to the ring output register. If the 
lockout flipflop is set the bit is always a logical zero. 
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DMU 4.0-00/01 


Dau 4. 1!-00/0! 


DMU 2.0 DM 2.0 DMU 2.0 
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DMU 4.2-00/01 


RGTR 
(O-11) 
(12-15)=5 


DMU 4.3-00 
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